Integral Furnace Boiler 


TRADE MAAK REG. PAT. OFF 


for 


Low-Loads Carried Reliably with pulverized- 
coal firing, through higher fineness of coal 
delivered by B & W Pulverizer at low loads, 
special low-load burner, and proper furnace 
temperature maintained by use of suitably 
disposed refractory surfaces on, or in con- 
junction with, the water-cooled furnace walls. 


THE BABCOCK & WILCOX COMPANY . 


BABCOCK 


CHANGES FUEL and 


LOAD 


Wet Coal No Disadvantage—surface moisture up 
to 12% evaporated in pulverizer by contact with 
heated elements before and during pulverization 
—heated air blown through circulating pulverized 
material—particles further dried while entrained 
in air passing out of mill. 


Unaffected by Normal Variations in Coal Analysis 
because of its deep furnace with refractory- 
covered studded-tube walls and end firing, effec- 
tively cooled smooth, flat floor; protection of 
boiler tubes by a slag screen, and proper fineness 


of coal. 
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Accent on Quality 
F JUSTIFICATION were needed for the space devoted 


this month to engineering education in the story of 
the E.C.P.D. annual meeting and the review of D. C. 
Jackson’s report, both of which appear in this issue, it 
would be possible to point to the coincidence of the 
meeting with the appearance of the report. Beyond this 
coincidence, however, looms the fact that the subjects 
to which both the meeting and the report were addressed 
are of extreme importance to the engineering profession. 
In the opinion of many able persons world and domestic 
affairs pose problems and generate an atmosphere of 
change that call for carefully studied decisions. An 
awakening to consciousness of what is going on in the 
world that raises these problems and demands these de- 
cisions leads to repetitions of discussion justified by the 
fact that it may ultimately result in a crystallization of 
opinion and a desire to work constructively toward 
higher quality in the engineering profession, or at least 
to view attempts by others in this direction with sym- 
pathetic understanding. 

Accent is on quality in the Jackson report and in the 
deliberations of the E.C.P.D., quality of a high order in 
all that concerns selection, education, professional ex- 
perience, and practice of engineers and services rendered 
to the common welfare by them. The need for high 
quality begins with the educational process and con- 
tinues through all agencies that contribute to that end 
outside the educational institutions themselves—engi- 
neering societies and publications, for example—into the 
actual practice of engineering principles in reshaping a 
better world and maintaining the superior position of 
the United States in the World of Tomorrow. 

Emphasis must be laid principally on education and 
early training, and the institutions that foster both by 
organized activities, because the pattern of the immedi- 
ate future must be woven of the lives and characters of 
young men, even though the design may be provided by 
older men. Disinterest cannot be condoned because the 
diploma is won or the license to practice acquired. To 
what purpose are young men trained if they are to find 
outside the university environment an atmosphere of 
thoughtless indifference and a technological monasti- 
cism isolating engineers from the larger concerns of 
their fellow men? Fortunately, the very fact that thou- 
sands of engineers have organized to advance their com- 
mon interests through the medium of engineering 
societies is proof that this indifference does not exist in 
a large sector of industrial life; but this group is pitifully 
small when it is compared with the great army of work- 
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ers through whom young men make their first contacts 
with bread-and-butter existence. Accent on quality 
serves to build a profession that will not only bring 
greater rewards and satisfaction to those who practice it 
but also one that can meet the heavy obligations to the 
nation and the public that developments in a rapidly 
changing world entail. 


Significant Trends 


ROM the Jackson report and the discussions at the 
E.C.P.D. meeting, significant trends in engineer- 
ing education are seen that bear on the accent on 
quality. Education on the college level, which used to 
be the privilege of a few, has become, since the World 
War, the right of the many. The college-trained man is 
no longer in competition with a mere handful of others 
similarly privileged. Wherever he goes he is in compe- 
tition with men who have had the same training as his. 
Education at public expense has raised the relative num- 
ber of educated persons in the country, but it has also 
resulted in spending a lot of public money on young 
people, and not always wisely. The young person who 
is to succeed must demand a high quality of education 
because of increased numbers educated at colleges, but 
the public, the professions, and the colleges must insist 
on conserving their funds for the education of the men 
best fitted to benefit and assume the responsibilities laid 
on them by the investment in their education. 
As a result of these conditions, we see in engineering 
education, which demands superior students and re- 
quires heavy expenditures, and in the engineering pro- 
fession itself, a trend toward better selection of engineer- 
ing students, insistence on faculties of higher quality and 
on proved teaching ability, better equipment, and more 
efficient absorption of the fruits of college training by 
graduates. 
Growing emphasis on research, not only that under- 
taken by the permanent staffs of educational institutions 
but by undergraduates as well, is one of the hopeful 
trends of the present. The spirit and the methods of 
research are widely applicable. They are basic to the 
engineering technique. They are not confined to special 
laboratories working on the technical developments of 
future products or on the frontiers of scientific knowl- 
edge. They are demanded in every task in engineering 
and industry. While the professional research scientist 
may have particular genius and skills, all grades of 
engineers need to be imbued with the spirit of research 
and to know its methods. Hence the trend to provide 
means by which engineering students can observe and 
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participate in active research is gratifying and should be 
encouraged. 

Because of the increasing dependence of engineering 
on applied science, its broadening field of activity, and 
the needs of industry for more thoroughly trained men, 
the lengthening of the engineering curriculum has long 
been agitated. Ways to accomplish this seem to 
have been narrowed to providing opportunities for gradu- 
ate study for a growing number of the best-qualified men. 
Industry, which used to fear overtraining, has become 
convinced of its need for men with more than under- 
graduate education. The schools have responded by 
offering more opportunities for graduate work. The 
danger in the situation, if there is any, lies in the possi- 
bility that experience, best and sometimes only obtain- 
able in practice, may be too lightly regarded. The 
responsibility for safeguarding this situation rests less 
on the schools than it does on industry and the engineer- 
ing profession. 

By means of the E.C.P.D., the engineering profession, 
through the engineering societies, is attempting to co- 
ordinate and give direction to efforts to make more 
effective the immediate postcollegiate experiences of 
young engineers. The task is hardly begun. Some 
possibilities are being explored and some experiments 
undertaken. But the field is largely uncultivated. For 
engineering societies to exhort colleges and industry to 
better efforts in education and professional training 
would savor of impertinence were these societies to sit 
back and leave their own responsibilities and opportuni- 
ties untouched because they were not comprehended. 
Thus the trend in education toward greater cooperation 
between the societies and the schools, through student 
branches of the societies, for example, is significant. The 
task lies in our own dooryard. 

No subject has given rise to more discussion recently 
than what may be termed the liberalization, or humani- 
zation, of engineering education and the engineering 
profession. The trend is no less significant because its 
direction is obscure. What is generally meant by these 
terms is an awakening to the point of actively doing 
something about broadening the content of the engineer- 
ing curriculum and instilling in engineering students 
and practitioners as well a better understanding of the 
world in which they live, the problems this world faces, 
and the obligations educated men, and perhaps particu- 
larly engineers, have in performing their civic and pro- 
fessional functions. It is not clear to the colleges what 
they can and should do about it. Swings of the cycle 
from specialization to generalization are nothing new. 
If there is a significant trend in this field it is in attempts 
to increase the benefits of a broad general education 
without shifting emphasis from the main purpose of 
such institutions to train competent engineers who are, 
in the very nature of things, specialists. Substitution of 
so-called ‘‘cultural,’’ ‘‘liberal arts,’’ or ‘‘academic’’ 
courses for engineering courses or practical experience is 
not a satisfactory solution. If the tendency to spend 
more years in school before entering a career for self- 
support persists in the pattern of our national economy, 
because the need or opportunity for fewer workers and 
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the possibility of enjoying more ‘‘leisure’’ persist, a 
lengthened curriculum may provide part of the solution. 
But not all; for there still remains the question of tim- 
ing. It must still be determined whether engineering 
and nonengineering courses should be parallel stems, 
extending throughout the educational experience and 
skillfully coordinated, or whether one should precede 
the other, and if so, whether one school or more should 
undertake to furnish the instruction. This important 
and significant trend is being studied by educators and 
members of the profession and its proper direction and 
control will have far-reaching effects. 


Accent on Quantity 


EFERENCE has already been made to the growing 
number of college-trained men. This accent on 
quantity has its hazards. Not every man is endowed by 
nature to develop into an engineer of high quality. 
Misfits are misfortune. Opportunity exists for satisfying 
careers at subprofessional levels. Technicians are needed 
in a world wedded to applied science. Hence the tend- 
ency of technical institutes to develop into degree-grant- 
ing colleges robs the country of opportunity to provide 
needed training for thousands of young men. Perhaps 
the country needs the accent on quantity provided by the 
increase in the number of degree-granting schools. But 
it certainly needs the technical institutes. 


Columbia’s Birthday 


A A PART of its program commemorating the 
seventy-fifth anniversary of the founding of what 
is now its School of Engineering, Columbia Univer- 
sity, during the first week of November held an ‘‘Open 
House’’ to which the public in general was invited. 
Inside the buildings that form the impressive group on 
Morningside Heights visitors were introduced to the 
workmanlike laboratories where the assault on the un- 
known which marks the technique of research is being 
conducted. How much the average visitor understood 
of what he saw cannot be judged. Probably the collapse 
of an eight-foot brick wall in a two-story testing machine 
meant something, but even the name “‘barodynamic re- 
search’’ must have added mystery to a rapidly revolving 
miniature model mine roof with props of paper collapsed 
under the effects of centrifugal pressure. The lay ear 
could appreciate the superior quality of staticless radio 
reception, but measuring the friction of an invisible film 
of lubricant three molecules thick probably registered 
only with the engineers and scientists. To one observer 
the most striking features of the exhibits, aside from their 
variety, were the fruitfulness of the technique of testing 
miniature models, prototypes of enormously larger struc- 
tures, and the many devices by which hidden effects are 
made visible, audible, and measurable. A few hours 
spent in such laboratories as those at Columbia reaf- 
firms faith in man, and by contrast magnifies the gulf 
between his rational powers and his emotional weak- 
ness. 
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Progress in RAILWAY MECHANICAL 
ENGINEERING, 1938-1939 


Moderate Recovery Expertenced—T echnical Improvements in 
Locomotives and Cars Noted 


road Division by Committee RR6, covers the calendar 

year, September 1, 1938, to September 1, 1939. It is proba- 
ble and desirable that there will be some overlap with last year’s 
report and that of next year on matters of general interest, and 
items from abroad will of necessity lag some weeks further 
behind. 

In general, this twelve-month period represents one of 
measured recovery from the recession of last year in the lines in 
which we are most interested in our own country, and a period 
of moderate activity abroad. The year has seen the construc- 
tion of a spectacular new-type steam locomotive of what may 
be termed conventional design; an excursion into the field of 
turboelectric-locomotive operation, in part the result of several 
years’ experiment and preparation and in part bold pioneering. 
It has seen the already somewhat conventionalized 1800-hp 
Diesel-electric motive power unit raised to the 2000-hp level 
both in single and multiple units. During the year, all previous 
maxima in terms of power of a single locomotive have been ex- 
ceeded in a Swiss electric locomotive of 12,000hp. The Diesel- 
ization of passenger service in Europe has continued. Domes- 
tic passenger cars show every increasing refinement both in the 
sleeper class and in coaches. Three more notable de luxe all- 
coach trains have been put into service. The fleet of light- 
weight full-strength coaches and sleepers has been substantially 
augmented during the year. The battle of the American rail- 
road against deadweight in car construction continues not only 
in the field of passenger-service cars, where car weights and 
train weights have been proved susceptible of 25 per cent reduc- 
tion without sacrifice of strength, but also in the freight car 
field, where weights are being progressively scaled down, not 
for the purpose of reducing train weight but of increasing the 
proportion of this weight which shall be “‘pay load.”’ 


"Tw ANNUAL SURVEY, which is presented to the Rail- 


AMERICAN STEAM-LOCOMOTIVE CONSTRUCTION 


The outstanding example of steam-locomotive construction 
for the year is the engine, American Railroads, built by the Penn- 
sylvania Railroad with the collaboration of engineers of the 
Baldwin, American, and Lima companies. This engine was 
designed to handle trains of 1200 tons maximum at speeds up to 
100 mph. Practically every detail of the construction is a 
superlative, representing new attainments in total weight, 
power, speed, and detail design for a passenger engine. At the 
same time, it is necessary to recognize that to a considerable 
degree the locomotive is experimental; its adaptability for the 
service for which it was designed has not been fully determined, 
since it was placed on exhibition at the New York World's Fair 
after a limited number of breaking-in runs. The dimensions of 


Report of Committee RR6, Survey, for presentation at the Annual 
Meeting of Taz American Society or Mecuanicat Phila- 
delphia, Pa., Dec. 4-8, 1939. Report prepared by the Chairman, 
E. G. Young, with the cooperation of the members of the Committee, 
—— B. S. Cain, John Roberts, K. F. Nystrom, and A. Giesl-Gies- 
ingen, 


the locomotive are given as Item 1 of Table 1, and Fig. 1 shows 
a general view. It is of interest to compare this locomotive 
with two others; namely, with the B.&O. No. 5600 of the 
same general construction but much smaller, and with the most 
recent articulated freight locomotive: 


George 

American Emerson, 

Railroads, No. 5600 No. 3706 

No. 6100 B.&O. D.&R.G.W. 
Wheel arrangement.......... 6-4-4-6 4-4-4-4 4-6-6-4 
Total wt of locomotive, lb... 608170 386500 641900 
We on drivers, Ib............ 281440 238000 437930 
Cylinders (4 per engine), in.. 22% 26 18 X 26%/2 23 X 32 
Diam of drivers, in.......... 84 76 70 
Working press, lb per sq in.. 300 350 225 
Rated tractive force, Ib....... 76400 65000 105000 
Type of 000005. Modified Emerson Radial-stay 

Belpaire 
Smallest outside diam, in..... 93 80 941/2 
eee 22 25 22 
Combustion chamber, ft-in... 


The first two locomotives are nonarticulated; the four cylin- 
ders are integral parts of a single bed casting for each locomo- 
tive. In the case of the Pennsylvania engine, each pair of 
cylinders is ahead of the four drivers which it serves, while the 
B.&O. engine has the rear pair of cylinders under the front end 
of the firebox, a construction made possible by the Emerson 
water-tube firebox used. Advantages and disadvantages of each 
arrangement are obvious. The D.&R.G.W. locomotive is 
articulated, using the familiar Mallet construction with a hinge 
joint between the frames, requiring flexible piping to carry high- 
pressure steam to the front cylinders and a flexible exhaust line 
as well. Sufficient flexibility on curves for the two non- 
articulated locomotives is secured by the use of lateral-motion 
boxes on the first and third drivers of the Pennsylvania engines 
and on the first and fourth axles of the B.&O. 

Among many unique features of the construction of the 
6-4-4-6 are the 78-ft 48-ton engine-bed casting, the extreme 
length of the combustion chamber, a boiler center height of 
1323/4 in., very short connecting rods, six-wheel leading and 
trailing trucks, the former with three-point suspension, 1!/s-in. 
eccentricity between the main journal and the main side journal 
on the crankpins, and 660 sq ft of firebox heating surface. 

At the New York World's Fair, the locomotive, American 
Railroads, is mounted on an ‘‘exhibition plant.’’ This consists 
of a set of axles spaced identically with those of the locomotive; 
on each axle is mounted a pair of wheels having a rim which 
conforms to the shape of a rail-head. When steam is turned 
into the cylinders, the driving wheels rotate, the respective 
supporting units for the two sets of drivers being belted to- 
gether so that the rotation is at the same speed. Further, the 
wheels of the leading truck and trailing truck are caused to re- 
volve by other belt connections. The tender wheels rotate on 


similar supporting units, one axle in each unit being driven by a 
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TABLE 1 DOMESTIC STEAM LOCOMOTIVES 

1. | Pennsylvania Penna. | G+4G | G08 |281 | 452 |4 |22«26| $66/|2085|22-0"| 300 | | 76,400 
2. | C.M.St.P.&P A.L.Co| 4-6-4| 415 |375 |2 4166] 1695] 19-0"| 300 | | 50,300 
3.| Canadian Pacific MontLW +-G-4| 137 | 289 | 2 |22*30|374/ | (542| 18'-3"| 275 | 75 | 80.8) 45,200 
4 | Lackawonna A.L.Co.| 4-6-4| 377 | 198 | 313 | 2 |26*30| 3854 1/23 | 1'7'-6" | 245 | 80 | 8/.5| 52,300 
5. | Richmond-Washington | B.L.W. | #- 8-4] 407 | 2G0 | 282 | 2 | 27*30| 4289) 1325|20'-0"| 260| 77 | 86.5| 62,F0O 
6 | Southern Pacific Lima | #-8-+| 460 | 267 | 373 | 2 | 2G*32| 4887] 2036 21'-G'| 230 | | 90.41 62,700 
Z_| Grand Trunk Western |Lima | 4-8-4) 239 | 279 | 2 | 24#x30| 3852| 21'-/0'| 275 | 77 | 737| 52,500 
8. | C.M.St.P. & P. B.L.W. | 4-8-4 | #90 | 292 | 397 | 2 | 26x32| 5509 2336| 21'-0"| 285 | 74 |106| 70,700 
| Denver &2.G Western| B.L.W.| 4-8-4) 479| 279] 397412 | 26*30| $5062336| 2/'-0"| 285| 73 |106| 6% 200 
10. | Union Pacific ALCo.| 4-8-4 |4 83 | 270 | |2 | 25x30 |¥470|/9700 | 17'-O"| 300 | \/002| 63,800 
Il. | Wheeling& LakeErie | A.LCo} 2-3-4|408| 260 | 365 | 2 | 25x34) 1924 245 | |90,3| &4,100 
12. | Canadian Pacific MontlW 2-10-4|447 | 3/0 | 284) 2 | 25%32|5054| 2032) 20'-II"| 285 | 63 | 93,.5| 76,900 
13 | Denver 8.2G.Western |B.L.W. | G42 | 438 | 994 | 4 634/] 2629] 22'--0"| 256 | 70 105,000 
14. | Southern Pacific B.L.W. | 4-9-# 2/659 |F32 |¥ 250 | 634/39 |124,700 


FIG. 1 American Railroads, 6-4-4-6 LOCOMOTIVE 


FIG. 2 EXHIBITION PLANT FOR ENGINE, American Railroads 


TABLE 2 FOREIGN STEAM LOCOMOTIVES 


Weight in 10004 Cylinders | 2 | | g 4 

21 O LE inches | Sl OWA AYO! & 
1. |London,Midland Scottish 545] 462 | Ry | 242] 150] 1/20) 4+ | S 250) 81 | 2907) 856 | 50 | #0,000| Passenger 
2.| Great Southern (Jreland)|60 | +60 | Ry | S | 1870 | 468 | 33.5] 33,000 Passenger 
Victoria (Australia) 15651282 | Ruy | 230| 166 | | S$ 2583 |S+t0 | #2 |39,700| Freight 
4.| Commonwealth Ru. (doi 56.5] +460 |Walker 27112 | S | 1/990 |G50 | 30,500 Passenger 
5.| Reichsbahn |Krupp | 922 183|2 | S 284/784 3109 |/425 | 54830} Passenger 
6.|B.AG.S. (Argentine) 480 [Vulcan] 200] 148 |/75|2 | S |194*28| 225/67 | 1740|428| 92.6 30,000) Mixed 
7|B.A.GS. (Argentine) | #62 |Vulean| 198 | 12/ | 2 | S | 19 *28)225|72 | 1740 |42 | 32. 6| 27,000} Passenger 
8| South African Railways | 42] 482 |NALC.| 244] 162 | 153} 2] S | 3414) | 625| 45,000| Mixed 
Gl South African Railways 42 |¢s2+294 Beuer 394 —|4+ |204«26| 200 54 30501770 634 68,400 Beyer-Garratt 
10} Araraquara Ry. (Brazil)|Meter}4-/0-2 [BerlinLC] 240 | 179 | 108} 2 | S |22%x24|250|50 | 31/0 | 667} $3000) Mixed 
Abidjan-Niger | 334] 204|—|[ +4] |199/ [253 | 47 | 44,620] Mixed 
12|Moloy Stotes Rys. |INBLC |130| 96|2]| S |13*2¥| 25054) 1/09 | 2/8 | 27 | 23,740|Fassenger 
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FIG. 4 RICHMOND FREDERICKSBURG AND POTOMAC 
4-8-4 LOCOMOTIVE 
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FIG. 5 SOUTHERN PACIFIC 4-8-4 LOCOMOTIVE 


FIG. 10 Coronation Scot, 4-6-4 LOCOMOTIVE 


FIG. 11 AUSTRALIAN COMMONWEALTH 4-6-0 HEAVY TENDER FIG. 12 ARGENTINE SOUTHERN 4-6-2 LOCOMOTIVE 
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FIG. 13 SOUTH AFRICAN RAILWAYS 4-8-2 LOCOMOTIVE 


— 
\ 
ee FIG. 6 GRAND TRUNK WESTERN 4-8-4 LOCOMOTIVE | | 
FIG. 7 DENVER & RIO GRANDE WESTERN 4-8-4 LOCOMOTIVE | 
FIG. 9 CANADIAN PACIFIC 2-10-4 LOCOMOTIVE 
t 
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FIG. 14 A.A.R. PASSENGER-ENGINE TESTS; MAXIMUM DRAWBAR 
HORSEPOWER 


FIG. 16 TRAIN-RESISTANCE CURVES COMPARED WITH 
DAVIS FORMULA 


FIG. 15 A.A.R. TESTS; HORSEPOWER PER TON OF ENGINE WEIGHT 


0.037 + 


R = resistance, lb per ton 
W = avg weight per axle, tons 


railway-type motor, which takes current from generators belted 
to the driving-wheel supporting axles. The entire supporting 
arrangement is set level with the normal rail surface and covered 
with plates, so that the action of the locomotive on ordinary 
track is simulated as closely as possible. In Fig. 2 the main 
elements of the supporting arrangement are shown. 

Other American engines built within the last few months are 
also included in Table 1. The second item in the table is the 
4-6-4, built by the American Locomotive Company for the Mil- 
waukee. These engines are used both for the Hiawatha service 
and as needed on other trains. They have operated at speeds 
up to 105 mph and are reported to have a maximum of 120 mph 
to their credit. The cabs are of particularly interesting design, 
the wide-vision windows having caused one writer to remark: 
‘The cab is a cross between a parlor car and a conservatory.” 

The Canadian 4-6-4's and 2-10-4's, are developments of al- 
ready standard types, moderately streamlined. The Royal train 
on the C.P.R. was handled by one of the Hudson-type loco- 
motives. The Grand Trunk Western 4-8-4 shared Royal train 
honors. This engine represents the lighter group of this popu- 
lar type with the Milwaukee 4-8-4 at the opposite extreme, a 
difference in cylinders from 24 X 30 in. to 26 X 32 in. and 108,- 
000 Ib difference in weight. A representation of the year’s 
construction requires that 6 out of the 14 items in the table be 
of this wheel arrangement. Items 13 and 14 represent continued 
satisfaction with the results secured from the articulated simple 
locomotive in heavy mountain service. Items 2,5, 6,7, 9, 10, 
and 12 are illustrated in Figs. 3 to 9, inclusive. 


FOREIGN STEAM LOCOMOTIVES 


Several foreign steam locomotives of generally conventional 
design are listed in Table 2 and illustrated in Figs. 10 to 13. 
The first engine listed is the Coronation Scot, mentioned last 
year and here included because of its visit to the New York 
World's Fair. This engine has copper firebox sheets with flues 
screwed into the tube sheet before expanding; all stays are of 
monel metal. Item 2 is a conventional wide-gage, 3-cylinder 
10-wheeler for heavy passenger service in Ireland. The simi- 
larity of Australian construction to American engines becomes 


0.041V 
Wn 


m = number axles per car 
V = speed, mph 


more and more striking as the former gain in weight and power. 
Item 3 has 9000 lb additional tractive force in its booster. Item 
4 is the first case which has come to the author’s attention of a 
tender weighing more than a locomotive.! Items 6 and 7, 
British construction for the Argentine, show the same boiler 
fitted to 4-8-0 running gear for freight, and to 4-6-2 running 
gear for passenger service. The 4-8-2's of item 8 are in one of 
three different classes with this wheel arrangement recently 
placed in service. Items 1, 4,7, and 8 are illustrated. Items 10 
and 11 show the continued purchase of the Garratt type for 
African service, especially on heavy-traffic narrow-gage lines. 
Item 12 is an example of ‘‘maximum"’ design in minimum com- 
pass. These little Pacifics follow the standard practice of the 
Malay States railways in using rotating-cam poppet valves. 


STEAM-LOCOMOTIVE TESTS 


The year has brought the publication of a considerable vol- 
ume of test results on various phases of locomotive operation. 
Most notable among these from the American standpoint are 
the Association of American Railroads (A.A.R.) passenger- 
engine tests which are the result of a need for further informa- 
tion on the subject of power requirement at high speeds. The 
Committee on the Further Development of the Reciprocating 
Steam Locomotive was authorized to conduct tests on a train of 
1000 tons weight to determine the power required to produce 
and maintain a speed of l0OOmph. These tests were carried out 
on the Pennsylvania, Union Pacific, and Chicago & North 
Western lines, with the same train of 16 coaches. Train- 
resistance records were kept and the resistance on the three lines 
was found to be such that the well-known Davis formula gives 
a very satisfactory basis for estimation, with reasonable con- 
servatism at high speeds. A speed of 100 mph was actually 
obtained only on the Union Pacific, on a slightly descending 
grade. Figs. 14 and 16 show the curves published in the report 
on the tests, the maximum drawbar-horsepower curves and 
resistance curves being assembled for comparison. Fig. 15 


1 Weights for the locomotive in this case are not available, but 
will not exceed 200,000 Ib. 
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shows the same curves reduced to horsepower per ton of loco- 
motive weight. It is a matter for regret that the only specific 
results which can be obtained directly from the test data are 
those for resistance of the train. The tests produced no infor- 
mation on the subject of locomotive resistance, steam consump- 
tion, or firing rates, except that it was evident the steam supply 
was ample at all times. Consequently, studies made in the re- 
port of the requirements in power for certain accelerations and 
maximum speeds are all based on assumptions of speed factors. 

The report takes up at length the distance and time required 
for accelerating a train to 100 mph speed on the basis of the 
actual test data and assumed ‘‘improved"’ performance, showing 
for example with a locomotive developing a maximum of 5000 
hp normal performance, it would take 29 miles for a train to be 
accelerated from 80 to 100 mph, with the power available at 
those speeds. 

In plotting the results of the A.A.R. tests, figures for tests on 
a similar train hauled by the New York Central J3a have also 
been included. These figures were made available to the A.A.R. 
Committee on the Further Development of the Steam Locomo- 
tive some months earlier than the series of tests on the three 
railways. The principal dimensions of the four locomotives 
are as follows: 


U.P. C.N.W. Penna. N.Y.C. 
Wheel arrangement... 4-8-4 4-6-4 4-6-2 4-6-4 
Class or designation. . PEFI E4 s J3a 
Cylinders, in......... X 32-25 KX 29 27 K 28 K 29 
oe 77 84 80 79 
Working pressure, lb 

300 300 205 275 
Weight of locomotive, 

465000 412000 320000 360000 
Total (combined ) heat- 

ing surface, sq ft... 6070 5863 4984 $932 
Grate area, sq ft...... 100 gi 70 82 


French Experiments. In 1936 the French railways started ex- 
perimenting with the substitution of the Brown-Boveri Velox 
steam generator for the boiler on an otherwise conventional 
engine. During the present year the installation has been 
finally worked out to the point of placing the locomotive under 
regular service test in the Southeastern region of the French 
system. 

The arrangement of the Velox generator permits the engine- 
men’s cab to be located at the head end, and facilitates stream- 
lining. This has been done in the present case but no change 
whatever has been made in the cylinders or running gear. The 
Velox generator is said to deliver one third more steam than 
was obtainable from the boiler which it replaced; it is designed 
for an output of 27,000 lb of steam per hour at 285 Ib per sq in. 
pressure and 700 F temperature. 

The principle of the Velox boiler is as follows: Oil is burned 
in an enclosed combustion chamber at a pressure of about 35 Ib 
per sq in. This pressure permits the liberation of a very great 
amount of heat in a limited space and serves also to force the 
burned gases or products of combustion along the evaporator 
and superheater tubes, which surround the combustion cham- 
ber, at a very high rate of speed. The coefficient of heat trans- 
mission is greatly increased due to this high gas speed and the 
required heating surface correspondingly reduced. A turbine- 
driven air compressor produces the necessary combustion- 
chamber pressure at small cost in steam. The air compressor 
may be driven either by steam or electricity for starting. 
Water circulation is maintained by a pump which continually 
forces through the tubes a much larger amount of water than 
can be evaporated. There is thus returned to the separator a 
water-steam ‘‘emulsion,’’ which is tangentially injected into 
the separator, the resulting centrifugal force causing the water 
to fall to the bottom of the separator. Regulation of boiler 
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FIG. 17 LOCOMOTIVE WITH VELOX BOILER 


output to correspond to cylinder steam demand is obtained by 
three automatic regulations. The fuel supply to the combus- 
tion chamber is governed by the pressure of steam leaving the 
superheater, any pressure drop causing an increase in the firing 
rate, and vice versa; a second regulator controls the air-oil 
mixture so as to provide a sufficient supply of air at all times; 
the third regulator adjusts the feedwater valves under the con- 
trol of the water level in the separator. 

The work with the Velox boiler is one of several experiments, 
either in preparation or already under way on the French lines, 
which involves radical innovations. The general appearance of 
the Velox engine is shown in Fig. 17. 

British Tests. The results of tests on a locomotive of the 
Coronation class, identical with that of the Coronation Scot train 
but nonstreamlined, have been published. This locomotive 
was given an overload train between Crewe and Glasgow and 
run on a schedule corresponding to that of the Royal Scot, requir- 
ing an average speed for the 244 miles in each direction of 55 
mph. The locomotive took its 680-ton train over two summits 
involving long grades in excess of 1 per cent within this sched- 
ule. Indicated horsepowers of 3200 or slightly greater were 
maintained for a speed range from 44 to 70 mph, and 2500 draw- 
bar horsepower was sustained at 65 mph. Comparison of these 
tests with the New York Central J3a, already referred to, is of 
special interest. The latter locomotive has developed 4700 ihp 
at 80 mph and 3880 drawbar horsepower at 65 mph: These, it 
will be noted, exceed the British results precisely in proportion 
to the 50 per cent excess weight of the American locomotive. 

Counterbalance Tests. The increase in wheel loads, cylinder 
thrust, and speed in recent years has combined to focus atten- 
tion on the counterbalance problem, as it relates to the desirable 
fraction of the reciprocating weight which should be balanced 
in relation to the deformation of rails and the lifting of the 
driving wheels as a result of dynamic augment. In the early 
part of the year results of tests carried out by the Burlington and 
the Timken companies on Burlington equipment were pub- 
lished. These and other analogous tests have greatly increased 
the available knowledge of counterbalance action, but in 
general have opened the way and indicated the need for addi- 
tional study. In the tests reported, the action of the loco- 
motive main axle was studied in its relation to the spring of the 
rails or track resilience, and the degree of overbalance in the 
driving wheel. Calculation by means of formulas for resilience 
indicated that the wheel would be ‘‘bounced off the track,’’ in 
every engine tested, at a speed considerably lower than that at 
which the centrifugal force would lift it. In the case of loco- 
motives with standard reciprocating parts and heavy overbal- 
ance in the wheels, actual lifting speed corresponded closely 
with the centrifugal force; for the locomotive with consider- 
ably less overbalance the lifting began at speeds well below the 
critical speed for centrifugal-force lifting, but higher than the 
‘“‘bounce’’ speed. 

The report pointed out the common error in balancing the 
main rod, resulting in unintended excess balance of 78 to 131 Ib 
in the locomotives tested. 
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The high speeds of rotation (up to 164 mph) in these tests 
were obtained with maximum track speeds of about 80 mph, 
and greased rail. It remains to be proved that the counter- 
balance action under such conditions is sufficiently similar to 
that when the roadway is actually traversed at the rotational 
speed, that slipping-test results will not have to be discounted 
on account of some difference in track resilience conditions. 
An exceedingly interesting discovery from the tests was that, 
contrary to expectation, the wheel did not rise and return to 
the rails during a few degrees while the counterbalance was 
at the top quarter, but was actually off the rail for two thirds of 
the revolution. Another important observation was that even 
though there is a definite lift as proved photographically, the 
locomotives with light overbalance did not damage the rails. 
Further evidence of the intense current interest in the counter- 
balance problem was developed in a symposium program before 
the Western Railway Club in March. From the track-mainte- 
nance standpoint, the characteristic form and amount of damage 
due to improperly balanced locomotives on high-speed passen- 
ger trains was presented, with the appeal to the mechanical 
department to provide locomotives balanced in a manner suited 
to current speed demands. From the locomotive standpoint, 
the bad effects of the tendency to overbalance the main driver 
were shown, also the improved conditions obtained in a specific 
case by reducing the main balances. 

Extensive counterbalance tests on passenger locomotives in 
India of both standard and narrow-gage classes were under- 
taken to study the action on track and bridges of varying 
amounts of reciprocating balance. The tests were mainly for 
study of the vertical effects of overbalance and observations of 
fore-and-aft effect were purely subjective. It was nevertheless 
stated that locomotives from whose wheels all reciprocating 
compensation had been removed ran steadily at all speeds and 
these engines were returned to service with ‘‘nil reciprocating 
balance.” 


DESIGN AND CONSTRUCTION DETAILS 


Poppet-Valve Gear. The Franklin Railway Supply Company 
has developed and is offering a poppet valve and gear suitable 
for the large cylinders and high steam pressures in current 
American locomotive practice. Poppet-valve gears as devel- 
oped abroad are of two general types, i.e., the oscillating-cam 
type and the rotary-cam type. The rotary type is driven by 
gearing from the locomotive axle, and permits separate control 
of the admission and exhaust valves, but only as many different 
control points for each as there are provided cam surfaces or 
profiles. The number of operating cutoffs which can be used 
is therefore limited to from four to six at the most. The oscil- 
lating type has the advantage of being driven by a familiar type 
of valve gear, but the admission and exhaust events cannot be 
separately controlled. The Franklin gear has been developed 
in the effort to obtain the advantages of both types as far as 


FIG. 18 LABORATORY INSTALLATION OF FRANKLIN POPPET-VALVE 
GEAR 
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possible in a mechanism suited to conditions in this country. 
Fig. 18 shows a laboratory installation of this gear. 

The unit consists of a gearbox which takes the place of the 
parts of the normal valve gear, the cam box, and the steam 
chests in which the valves are installed. The gearbox drive is 
from the crossheads on either side. Each crosshead, through a 
union link and a connection similar to the Walschaerts combin- 
ing lever, rotates a shaft passing through the gearbox. The 
gearbox is placed between the frames, immediately back of 
the cylinder saddle, or may be located on the deck ahead of the 
saddle. The mechanism within runs in an oil bath. The os- 
cillation of the two drive shafts is compounded by means of 
links and combining levers into four oscillating motions, two 
for the admission and two for the exhaust valves. Separation 
of the control for admission and exhaust motion is secured by 
varying the mutual relation between link blocks corresponding 
to the proper valves. The valve events are thus subject to con- 
trol in practically unlimited steps through a single motion vary- 
ing cutoff and reversing. The steam chests are located at either 
end of the cylinder, directly over the steam ports, with the cam 
box between the two steam chests. There are two admission 
and two exhaust valves for each end of each cylinder. The 
doubling of the valves permits generous port openings with 
small and light valves, and also a very moderate cylinder clear- 
ance. 

The outstanding advantage of the poppet valve and gear is 
the possibility of operation with a much shorter cutoff than is 
possible with the radial valve gears. Assuming about 18 per 
cent to be the minimum cutoff for a Walschaerts gear, with 8 
per cent clearance, the maximum expansion ratio for the steam 
would be about 3.5. It is actually considerably less than this 
since release occurs earlier than is desirable. The Franklin gear 
can be operated at 7.25 per cent cutoff, permitting an expansion 
ratio of nearly six, which is of the greatest importance in im- 
proving economy with steam of high pressure and superheat. 
Another important improvement to be obtained with the pop- 
pet valve is the reduction in the amount of locomotive power 
used to drive the valve gear. In the Franklin experimental in- 
stallation, with a full-size gearbox and gears, the power re- 
quirement ranged from less than 1 up to 3.3 hp; the Walschaerts 
gear and piston valves are known to require as much as 50 hp at 
moderate speeds. 

Fusion-Welded Locomotive Boiler. The test boiler in service on 
the Delaware and Hudson has made 105,000 miles? and has been 
given hydrostatic tests on two regular inspections without any 
sign of simmer or leak in the seams. Federal inspectors have 
required that this boiler have the covering removed and all 
seams and joints inspected quarterly during the first year of 
service, semi-annually in the second year, and annually there- 
after. Every hydrostatic test is to be 50 per cent over the boiler 
working pressure. The boiler has been in service since Septem- 
ber, 1937. 

Welded Cylinders. Locomotive cylinders built up of rolled 
steel plates were noted in last year’s Progress Report as having 
been built and found serviceable on French railways. The 
welded structural-steel cylinder is now an accomplished fact in 
America, recent advertising showing that one set is in satisfac- 
tory use ona heavy freight engine. The weight and cost of this 
pair of cylinders compare similarly to those of much smaller 
size reported from France last year, i.e., 25 per cent saving on 
each. Several other sets of cylinders are now under construc- 
tion. 

Locomotive Development Commitiee Report.2 The Committee on 
Further Development of the Reciprocating Steam Locomotive 
reported the A.A.R. passenger-engine tests as a part of its pro- 


* Report presented at Annual Meeting of Association of American 
Railroads, Mechanical Division, June, 1939. 
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gram, and its subcommittees made recommendations for tests 
both of a locomotive fitted with improved cylinders, poppet 
valves, and valve gear, and also the testing of various forms of 
counterbalance, particularly with relation to the most desirable 
amount and arrangement of reciprocating balance. The design 
subcommittee will shortly distribute preliminary drawings for 
a locomotive of the 6-4-4-6 type, capable of meeting the condi- 
tions of hauling 1000 tons of trailing load at 100 mph and de- 
signed in accordance with the specifications abstracted in last 
year’s Progress Report. 

Stoker and Reverse-Gear Orders. The present effective date 
of the order requiring the installation of stokers on modern 
locomotives to be completed is April 15, 1944, while the 
original provision of 20 per cent of installations each year be- 
ginning April 15, 1939, is still effective. The similar order 
regarding power reverse gears has for its final date Sept. 1, 1942. 

Obsolescence. The shadow of the locomotive-obsolescence 
problem becomes yearly longer. At the beginning of 1939, 
a total of 1912 locomotives had been installed in the previous 9 
yearsand 11,184inthe preceding 10years(1920-1929). Therefore, 
30,644 of the 43,800 locomotives now in service are more than 
20 years old. A comparison with construction figures of 1910- 
1919 shows that 7000 or 8000 at least of this 30,000 were built 
before 1910. Of course, a considerable number of these ancients 
are ‘‘stored serviceable,’ at least in theory. Some have been 
modernized into better engines than they were originally, but 
it is a familiar fact that many of them are still in active service, 
especially switching. In this connection, Mr. Fry’s summary 
of M. Chapelon’s work* on locomotive practice might well be 
“required reading’’ for all American motive-power men. 
Chapelon traces the improvement of the locomotive from Se- 
quin’s machine of 1828, which produced 25 hp from 4.5 tons 
weight, to the P-O-Midi Pacifics of 1934 weighing 103 tons and 
producing 3700 hp (from 5.4 hp per ton to 36 hp per ton.) 
The main part of the story is concerned with the increase from 
22 to 36 hp per ton obtained between 1929 and 1934, as a result 
of a scientific study of the rejuvenation possibilities of the 
P.O. 4-cylinder compound Pacifics. The superheat was in- 
creased, an improved exhaust nozzle applied, the area of the 
low-pressure steam passages was doubled, and the ihp increased 


3**The Evolution of the Steam Locomotive,’’ by André Chapelon, 
J.-B. Balliere et Fils, Paris, France, 1938. An abstract of this book and 
comments upon it by Lawford H. Fry, are published in Railway Mechani- 
cal Engineer, Dec., 1938, pp. 473-475; Jan., 1939, pp. 1-5. 


FIG. 19 TURBOELECTRIC LOCOMOTIVE FOR UNION PACIFIC 


from 2200 to 3700, with less than 11 tons increase in weight. 
Starting 10 years ago with efficiencies corresponding to the best 
obtained in American practice, the application of scientific 
study to the thermal and mechanical processes which take place 
in the locomotive, the French engineers have produced loco- 
motive designs which, on the basis of existing test data, will 
produce 6000 ihp from a locomotive weighing 350,000 to 
360,000 Ib, or 34 hp per ton. The compiler can find no Ameri- 
can figure of better than 4700 ihp for a locomotive of this same 
weight. 

In closing this section, the welcome appearance of the 1939 
Locomotive Cyclopedia should be noted as the important pub- 
lication of the year. It is similar in scope and make-up to 
previous editions, but includes as a new feature a useful bibli- 
ography on shop processes and equipment. If there is any com- 
plaint, it is that we have all become accustomed over many 
years to a locomotive book with blue-edged pages—and a car 
book with red! Why change? 


THE STEAM-TURBINE LOCOMOTIVE 


The steam-electric locomotive, designed by the Union Pacific 
and General Electric Company, was placed in operation early 
in 1939. This locomotive consists of two units each rated 
2500 hp for traction in addition to provision of train-service 
power and heating steam. The units are identical and may ,be 
operated singly or in multiple unit from one master controller. 
Each unit contains a closed-cycle steam power plant consisting 
essentially of an oil-fired forced-circulation boiler, producing 
steam at 1500 lb per sq in. and 920 F, a geared turbine which 
drives the main generator, and an air-cooled condenser. Auxil- 
iary turbines drive the condenser fans and the boiler auxiliary 
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. 20 TURBOELECTRIC LOCOMOTIVE; ARRANGEMENT OF APPARATUS 


1-6 Traction motors 
7-8 Main generators 
Alternators 
10 Exciter 
11 Battery charging set 
12. Braking resistor 
13. Main control contactors 


Battery 

Traction motor blower 
Boiler 

High press. main turbine 
Low press. main turbine 
Exhaust header 
Air-cooled condensers 


High level condensate tank 
1500-Lb feedwater pump 
Feedwater heater 

Boiler aux. set turbine 
Condenser fan turbine 
Compressor 


Train heating evaporator 
Raw water tank 

Boiler draft fan 

Braking resistor separator 
Boiler control panel 
Traction motor blowers 
Fuel oil tanks 
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set, which consists of the high-pressure feed pump, combus- 
tion-air fan and fuel-oil pump. 

The boiler control is completely automatic, with burners 
suitable for Bunker C fuel oil so that fuel cost is reduced to a 
minimum. The closed steam cycle permits the use of distilled 
water, which avoids the necessity of carrying large quantities 
of raw water and also allows the use of high-pressure, high- 
temperature steam with consequent economy. 

The turbine-electric drive eliminates reciprocating power 
equipment with resultant reduction in maintenance, and avoids 
excessive axle loads and dynamic augment. The main gener- 
ators supply geared axle-hung traction motors, six on each unit. 
The mechanical construction follows the general lines of high- 
speed electric locomotives with a 2-C-C-2 wheel arrangement. 
Because of the length, the driving trucks are not articulated and 
the space between them is used for equipment, including the 
lower part of the boiler. The trucks are fitted with specially 
designed stabilizers to permit operation at high speeds. The 
body is constructed of welded high-tensile steel and most of 
the sheets are aluminum to reduce weight. An outstanding 
feature is the use of the traction motors for electric braking. 
The braking energy is put into a water-cooled resistor and the 
heat is dissipated in the main condensers. 

This locomotive was designed for use on the Challenger and 
streamliner trains between Omaha and Los Angeles and has 
proved itself capable of making up time with loads in excess 
of the 1000 tons for which it was designed. 

L. P. Michaels has presented data‘ for conventional steam 
locomotives and Diesel-electrics, as compared with turboelec- 
tric, showing the following ratios: 


Conventional 
steam Diesel- Turbo- 
locomotive electric electric 


and tender locomotive locomotive 
Weight of locomotive + 


weight of trailing load . . 24-40% 27-36% 33% 
Weight of locomotive + 

hp of locomotive........ 170-220 160-180 210 
Weight of trailing load + 

hp of locomotive........ 430-796 367-554 644 


INTERNAL-COMBUSTION LOCOMOTIVES 


Several new Diesel-electric units of 2000-hp capacity each 
have been constructed by the Electro-Motive Corporation dur- 
ing the year. They are used in single units on the Rock Is- 
land Denver Rorkets, the Kansas City Southern, and the Sélver 
Meteor of the Seaboard; two units to the locomotive on the 
Chicago and North Western 400, new power for the Santa Fe 
and Union Pacific, and three units to the locomotive on the 
Seaboard’s Orange Blossom. Characteristic dimensions are a 
length of 70 ft per unit over couplers, a weight of 310,000 Ib 
for end units and 290,000 lb for inside units, the use of two 
1000-hp G.M. engines (two-cycle, 12-cylinder, V-type) direct- 
connected to 600-v, d-c generators, and six-wheel trucks, the 
outer axles being driven by traction motors, the interior axles 
for weight-carrying purposes only. (This gives an extremely 
complicated classification symbol—O-AIA-AIA-Oforeach unit.) 
The triple-unit Orange Blossom locomotives have the largest 
rated power of any Diesel-electric locomotive placed in service; 
they are composed of two A and one B unit, thus driving from 
either end. Auxiliary power provided on the triple-unit 
locomotive is 1800 hp, so they could properly be called 7800-hp 
machines. They are designed to handle 13 standard Pullmans. 
It is not quite ‘‘progress in mechanical engineering,"’ but it is 
certainly progress in practical psychology that such a picture 

* *Steam-Turbine and Condensing Locomotives,'’ by L. P. Michaels. 


Report presented at Annual Meeting of Railway Fuel and Travelling 
Engineers’ Association, September, 1939. 
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as Fig. 21 really gives no idea of the appearance of the new-type 
motive power—it requires a rainbow of colored paints and 
stainless-steel glitter to really get the effect. A gray or black 
Diesel-electric passenger engine would have no more ‘‘oomph”’ 
than a rusty gondola, and far less, certainly, than a set of flying 
rods and turning wheels on a steam locomotive. It seems to 
take this same ‘‘oomph"’ to sell passenger service—at least it 
ranks with high speed and air conditioning in the public mind. 

Diesel-electric locomotives of smaller capacity include the 
power car for the Pershing Zephyr of the Burlington, with 1000- 
hp power plant having a six-wheel power truck with two trac- 
tion motors under the front end, weighing 201,800 lb; a 1000- 
hp spare for the older Rockets of the Rock Island, and a number 
of 750-hp power cars to haul one coach for the Southern and 
Alabama Great Southern railways. 

Orders for Diesel-electric switching and transfer locomotives 
continue. The usual characteristics of the power being ordered 
are as follows: 


Starting tractive force at 30 per cent adhesions, Ib. 66000 8300 


The installation late last year of new Diesel-electric switchers 
for the Central of New Jersey marked some sort of anniversary, 
since it was this railway that placed the first unit of this type 
in service in 1926. The original locomotive, including the 
original engine is still in regular service. The comparison of 
principal characteristics will be instructive: 


No. 1000 (1936) No. 1020 (1938) 
A. Co. 


Ingersoll-Rand A. L. Co. 
Engines: I I 
rated hp at speed rpm. ... 300 at 600 600 at 700 

cylinders, number, and 
6-10 X12) «6-122 X 3 
4 4 
Motor ventilation................ None Blown 
Maximum speed, mph............. 30 40 
Tractive force, starting, lb......... 37300 65700 
at 4.5 mph, lb...... 16800 36000 


FIG. 2] DIESEL-ELECTRIC LOCOMOTIVE OF 6000 HP FOR SEABOARD 
AIR LINE 


FIG. 22 swiss 66-TON DIESEL-ELECTRIC LOCOMOTIVE 
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A small rail car, properly classified as a locomotive, except 
that an alternative type of body with a few passenger seats is 
supplied, is being marketed by Coordinated Transportation, 
Inc., of Minneapolis. The engine is a 6-cylinder gasoline type 
developing 177 hp at 2100 rpm, driving the power truck on 
which it is mounted through a Lipe single-plate clutch and a 
Fuller 5-speed mechanical transmission. The car is designed 
to pull a trailing load of 250 tons, and its body may be arranged 
to carry either express or passengers or a combination. Stand- 
ard couplers are fitted to each end, but with rubber block springs 
in place of the usual draft arrangements. The car is designed 
to run in either direction and, when running with the radiator 
at the rear end, a special arrangement of air scoops is placed in 
action to provide the needed cooling effect. 

The Locomotive Construction Committee, A.A.R., Mechani- 
cal Division, made the following statements in its annual re- 
port? with regard to Diesel-electric locomotives: 110: were 
placed in service on 30 railways during the reporting period 
(June 1, 1938, to June 1, 1939); 20 of these were for road service 
and the remainder were switchers, or for transfer purposes. 
Typical service records of switching engines of 600 hp up to 
December 1, 1937, show the following ranges: Hours operated 
per year, 6050 to 7370; repairs, per hr operated ,25.8 cents to $1.58; 
fuel per hr, gal, 3.48 to 8.37; lubricating oil, gal, 0.077 to 
0.3179. The high repair costs were incurred in the operation 
of units 9 years old, and in general a fair correlation between 
age and operating costs can be traced. H. H. Urbach of the 
C.B.&Q. made a notable contribution to general knowledge of 
Diesel-electric operation in his paper on this subject pointing 
out the various parts representing maintenance problems and 
methods by which dependability of operation could be secured. 

Relatively few Diesel-electric locomotives were built abroad. 
The French railways acquired a second experimental 4400-hp 
locomotive, very similar to that previously reported, the 
engines being of the Sulzer type. The Swiss Federal Railways 
placed in service a light locomotive with Brown-Boveri engine 
and electrical equipment and Biichi supercharger developing 
1200 hp at750rpm. The locomotive weighs 65 metric tons and 
has a maximum speed of 68 mph, Fig. 22. It is almost impos- 
sible to differentiate between a locomotive and the first car of an 
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automotive train in European practice; reference to some 
passenger units which might properly be classified as loco- 
motives follows in a later section.® 


ELECTRIC LOCOMOTIVES 


During the reporting year, the only construction of electric 
locomotives in this country consists of further additions to the 
Pennsylvania fleet of 4-6-6-4’s (class G-G-1) noted in last year’s 
Progress Report. There have been two types of electric loco- 
motives built abroad notable for their high motor capacity 
in relation to total weight. Their principal details are: 

Swiss Federal 


Reichsbahn Railways 
A.E.G. Oerlikon 
Wheel arrangement......... 1D1 1B1B1 + 1Br1Br 
15000 $.p 15000 $.p. 
Weight of locomotive, Ib... ..... 550000 
Adhesive weight, Ib........ 180000 360000 
Number of traction motor sets 4 8 
Horsepower ratings: 
Tractive force: 
...+ 88000 lb at 46 mph 
60000 110000 
Maximum speed, mph....... III 68 
Train handled, short tons... 390 tons on2.5 per 660 tons at 40 mph 
cent grade, same 840 tons at 31 mph 
on level at 110 ~—both on 2.5 per 
mph cent grade 


The Swiss locomotives are driven by motor sets in pairs, 
frame-mounted, driving through double-reduction gearing and 
a linkage. 

AUTOMOTIVE RAIL CARS AND TRAINS 


This classification is reserved for the rapidly increasing num- 
ber of full-train units on the European continent and elsewhere, 
where the power units cannot be definitely classified as loco- 


° Where all traction is supplied by the wheels of the leading vehicle 
of a train, if the power unit provides only room for baggage, etc., i 


in 
spare space, it is generally considered to be a locomotive. If passenger 


accommodations are provided in the power unit, it is considered a rail 
car. 


Some foreign units provide interchangeable arrangements. 


Werenr\ Ne. 
Sears 
Reichsbahn 3 |229'8" |280,000|/00 |\Moyboch 120%) Hydroulic Ylying Silverfish” 
2. | Reichsbahn / | | 18,000| 37 Mogirus Georbox 
3 | Helen Stote Ry. / |30'¢" | 34,000| 35 | Mechonical 
4 | South Austrolia / | 34 Mechanical 
5 | Mizoms Ry, Hyderbod| / | 66°0" 84 \2 Gardiner 204 Air conditioned 
@ | Stote Rys., Greece | 2 | 90°8" | /0,000| 67 \MAM. 210 Hp. \TAG. Gearbox 
Z | Loyption Stote Rys. | / | 65'6" 235 Hp. Var freight Service 
| Northwestern India | |68'0" | 65,000\| /00 Mechanical 
9 | Beifost Suburbon | 60°0" | 55,000| 80 \tLeylond £60 
10 | Norwegian State Rys| |66°6 | 48,000 80 \@MAM 30OMP| Nedraulic 
44 Madagascor Frys. | 2 82,000, Sourer 560, = ys j 
ta. | Czechoslovak Rys. | | €9°6" | 100,000] 64 | Howls treilers 
French State fry. / | 64'0” 73 
/4 Algerion 3 145,000\ \k Sulzer 600%p Llectrica/ 
| Soo Paulo, Brazit | 4 | 194'0" \245,000| 134 crectrical 
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motives. The number of such units has become so great that 
it gives reason to wonder what uses railway managements will 
make of the smaller and obsolescent locomotives; they are 
being superseded for branch-line service and light passenger 
service in general. Some recent examples of this type of con- 
struction are listed in Table 3. Practically all are designed for 
moderate-speed service and consequently the mechanical or 
hydraulic transmission serves well, saving both in weight and 
cost over electrical equipment. Another feature of the rela- 
tively small engines installed is the improvement in the weight- 
horsepower ratio; 20 lb per hp is now a characteristic figure. 
Moderate speed is not a necessary feature of these installations, 
however. One of them, the Reichsbahn Flying Silver Fish in 
June established a newspeed record for practicable railway equip- 
ment of 215 km per hour, or 133.6 mph. This is the nearest 
approach yet obtained to the 143 mph record of the Kruckenberg 
propeller-driven car. 

Two electric trains of considerable current interest may be 
noted under this heading. The three-car train of the ItalianState 
Railways exhibited at the New York World's Fair is fully ar- 
ticulated. The end trucks are fitted with two traction motors 
each and the articulating trucks have one each, the total out- 
put of the six motors being 1500 hp. The line voltage is 3000 
dc. The motors are frame-mounted, driving the axles through 
a quill arrangement. The cars are streamlined to the extent ot 
having friction-reducing end forms, smooth exteriors, and skirts 
between trucks extending to within 10 in. of the rail. The 
motors and gearing are designed for top speeds of 125 mph, 
and one of these trains has actually made the 130-mile Rome- 
Naples run in 90 minutes. The first car provides space for bag- 
gage, mail, crew quarters, and a kitchen; the second and third 
cars have 46 and 54 seats, respectively. 

The unusual mechanical features of an experimental train for 
the Brooklyn Rapid Transit call for brief notice in this report. 
This train consists of three car-body units on four trucks, the 
latter similar to the now familiar P.C. trucks in use on street 
railroads. These are rubber-sprung to reduce noise and improve 
riding qualities, and have rubber-insert wheels. The train is 
80 ft 4 in. long, weighs 76,000 Ib, has 84 seats, is provided with 
eight G.C. traction motors totaling 720 hp, providing accelera- 
tion as high as 4 mphps and 40 mph running speed. The car 
bodies were built by the Park Equipment Company and liberal 
use of aluminum alloys was made. The braking system is 
entirely automatic; electrodynamic braking is used down to 4 
mph when air braking is automatically initiated, and in the 
final stage of the stop the electric track brake is used. Mirrors, 
improved lighting, forced ventilation, and filtered air should 
give the traditionally harried rider something of a ‘‘break.”’ 


PASSENGER CARS 


Attention to passenger-car construction continues to be 
focused on the lightweight car for high-speed service, either as 
a more-or-less fixed unit of a ‘‘streamliner’’ or as an independent 
vehicle. As to interior arrangement, there is a rapid increase 
in the number of de luxe coaches, designed for maximum com- 
fort in long-distance travel. 

Coaches for Diesel-electric trains ordered during the reporting 
year include the following: Three seven-car stainless-steel 
trains for the Seaboard; two similar trains for the Atlantic 
Coast Line; two sleepers each for the City of Denver (U.P.C. & 
N.W.) and the Denver Zephyr (Burlington), the former of Pull- 
man and the latter of Budd construction; two 8-car Rockets, 
including sleepers, for Denver service (C.R.I.&P.), the sleepers 
built by Pullman and other cars by Budd; 20 cars from Pullman 
for the new equipment of the North Western's 400; three 
Zephyr-type cars for the new Pershing train from Budd (Burling- 
ton); and six coaches, each to run with a power car for the 
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Southern and Alabama Great Southern, built by the St. Louis 
Car Company. 

New lightweight coaches for regular steam-train service 
ordered during the year include forty Pullman sleepers of the 
room type each, for the Pennsylvania and New York Central 
lines; 27 cars for Pennsylvania's Blue Ribbon Fleet from Budd, 
Pullman, and the American Car & Foundry Co.; two 14-car 
Daylight trains for the Southern Pacific from the Pullman 
Company; and eleven Budd and Pullman cars for the Santa Fe. 

Late in 1938, the Chicago, Milwaukee, St. Paul and Pacific 
placed in service new equipment for its Hiawatha trains, all of 
which were built in the railway’s Milwaukee shops. Forty- 
one units for service on the main-line trains were built, and 
twenty additional cars for replacement of branch-line equip- 
ment. The use of a new type of truck, incorporating roller 
bearings, coil-spring suspension exclusively, hydraulic shock 
absorbers, and a side-sway stabilizer all within a weight of 
15,000 lb, which includes the generator, is one of the most 
notable features of a series of notable designs. The cars are 
constructed of Corten steel throughout, except for the wall 
paneling, which is of walnut and bleached maple. Each car is 
about 82 ft long over buffers. The coaches and parlor car have 
one vestibule each, the taproom and diner having none. The 
saving in weight over normal riveted carbon-steel construction 
is about 40 per cent. The train consist is as follows: 


Weight, 
Seats | 
70 93400 
52and 16 105400 
Cin cafe) 
Drawing-room parlor 39 93300 


There is a total of 300 revenue seats and 199 nonrevenue seats. 
The total train weight is 428 tons. In Figs. 23, 24, and 25, car 
constructions and decoration are shown; Fig. 26 shows the 
truck, indicating the arrangement of the Monroe shock absorb- 
ers, the coil-spring suspension, and the levelizing bar or bars to 
keep the bolster level. 

The Pullman train at the New York World's Fair is especially 
interesting for the luxuriously equipped room-observation car, 
the Car of Tomorrow. The accommodations include the observa- 
tion lounge, a completely equipped buffet, a drawing room, a 
compartment, and two double bedrooms with a fold-wall be- 
tween, permitting their use either as one large room or as in- 
dividual units. The car is of lightweight-alloy construction 
with front-vestibule and solarium-type rear end, with a moder- 
ately deep side apron between the trucks, Figs. 27 and 28. 

The Coronation Scot train came to this country in the spring as 
a messenger of good will and as part of the British exhibit at 
the New York World’s Fair. The principal dimensions of 
the locomotive (bearing the name Coronation) are shown in 
Table 2, item 1. Fig. 10, reproduced from last year’s report, 
shows the general appearance and streamlining of an identical 
engine. 

The Scot train has five vehicles of eight body units as: 


Length, 
ft-in. Weight 
Corridor first class, brake van...... 16 seats 
123-8 132600 
ee 24 seats 
Corridor first class, lounge......... 28 seats 
articulated with................ 123-8 136500 
44 seats 
123-8 149900 
12 berths 72-8 98600 


Club saloon, brake van............ 17 seats 63-1 70400 
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INTERIOR OF BEAVER TAIL COMPARTMENT OF Hiawatha 
OBSERVATION CAR 


FIG. 25 


The cars are streamlined to the extent of having external 
projections reduced to a minimum, the provision of rubber 
curtains between the car bodies, and deep aprons extending 
downward from the side sills toward the rails between the 
trucks. The external finish is in deep red with gold banding, 
the finish being carried through to the ‘‘prow of the loco- 
motive."’ The side sills and side plates of the car bodies are of 
high-tensile steel, welded together to form a single unit, with 
welded sockets to receive teak body posts. All of the frame 
members are of mild steel, welded throughout. Body framing 
is of timber, to which the 16-gage side panels are screwed. 
Cork, leather, and asbestos linings have been extensively used 
as insulation for sound. The heating-and-ventilating equip- 
ment consists of steam coils, fans, and filters in series, but no 
cooling equipment is provided. There has been general com- 
ment on the appearance of spaciousness in these cars, a result 
undoubtedly secured by uncrowded seating and by large window 
openings, despite a reduction of 15 in. below the customary 


FIG. 27 ROOM-OBSERVATION PULLMAN; NEW YORK WORLD'S 


FAIR EXHIBIT 


FIG. 28 INTERIOR OF OBSERVATION COMPARTMENT, 


OBSERVATION PULLMAN 


ROOM- 


American car width. Figs. 29, 30, and 31 show some of the 
features of this train. 

The railways of Canada played a major part in making the 
visit of King George VI and Queen Elizabeth in June an un- 
marred success. The feat was mainly one of operation rather 
than engineering, but the specially prepared Royal Train de- 
serves notice in this survey. For this train, the two Canadian 
lines each prepared six cars, including the two private cars of 
the Governor-General, other private cars, diners, and a baggage 
car. These were uniformly decorated in blue and silver, with 
the royal arms and cipher prominently displayed. The objec- 
tion of the Canadian Premier to an air-conditioned car was re- 
spected—perhaps he was sorry on the trip to Washington! 
The six Canadian National cars of the train are shown in Fig. 
32. 

In reconditioning the Copper King observation car for the 
City of Los Angeles, the Union Pacific installed an innovation in 
the form of a substitute for window glass; two layers of a 


Ay 
FIG. 26 TRUCK FOR Hiawatha cars 
FIG. 23. MILWAUKEE Hiawatha COACH 
a 
& 
FIG. 24 MILWAUKEE Hiawatha OBSERVATION CAR 
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FIG. 30 FIRST-CLASS COMPARTMENT Coronation Scot TRAIN 


plastic known as Polaroid is placed in the round window casings 
and by a gearing arrangement the two may be relatively rotated. 
In one position, light passes normally through the two layers 
as through a window; as one sheet of Polaroid is rotated 
through 90 deg, the amount of light admitted by the polariz- 
ing process is decreased until, at the right-angle position, the 
window is wholly dark. Another lighting innovation that 
has been used in several recently built cars is the fluorescent 
lighting tube. 

The third Progress Report? on the fatigue-testing of passenger 
car axles was issued in June, containing records of extensive 
tests difficult of summarization. 


FREIGHT CARS 


There are nineteen freight cars in the track exhibit at the 
New York World's Fair, from a D.&H. 40-ton hopper to a 
188-ton Pennsylvania flat car with sixteen wheels in four 4- 
wheel trucks. They constitute a very satisfactory progress 
report in themselves. Several of these have previously been 
noted before the Railroad Division and only a few of them ap- 
pear in the tabulation of current construction herewith. Table 
4 (on page 875) lists a number of recently built cars. The South- 
ern and D.&H. box cars are conventional in size and weight. 
The two §0-ton box cars (Items 3 and 5) are of all-welded steel 
construction, and show weightsavings of about 8000]bbelow the 
A.A.R. standard. The Southern furniture car is heavy because of 
its long body. The A.C.F. refrigerator car is built up of welded 
assemblies (frame, roof, sides, and ends), these being riveted 
together. The Morrell car has a standard A.A.R. underframe 
and body frame, no attempt being made to utilize the strength 
of the side construction. The lumber used in building this car, 
in place of the regular matched boards, is Douglas-fir plywood 
panels. These cars are part of an order of 100, of which 90 
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FIG. 32 CANADIAN NATIONAL RAILWAYS’ CARS IN THE Royal 
Train 


are of standard construction. The use of plywood reduced the 
number of pieces and fastenings in the superstructure by 88 per 
cent, and reduced the weight 3000 1b. The two flat cars, of the 
same nominal capacity, are of entirely different construction; 
the Pennsylvania car has a one-piece cast-steel underframe; the 
Milwaukee car is of all-welded low-carbon-steel construc- 
tion. 

The arch-bar truck is making its last stand. Originally 
prohibited in interchange after January 1, 1936, the date has 
been gradually extended to December 31, 1939. As of April, 
1939, less than 10 per cent of the cars in service were not fitted 
with newer types of trucks. The same expiration dates will 
see the end of the 5 X 5-in. shank coupler; the 5 X 7-in. 
shank has two more years of grace. Mr. Patterson (formerly 
Director of the I.C.C. Bureau of Safety, now Commissioner) has 
sharply called attention to lagging progress in fitting the new 
standard AB brake. As of April, 1939, 40 per cent of the cars 
in service should have been fitted with these brakes, while 
actually only 12!/2 per cent had been so equipped. 

In accordance with arrangements of the A.A.R. Mechanical 
Division, a series of service tests is in progress with freight- 
car trucks designed for high-speed service. Twelve designs of 
such trucks are now undergoing tests on the Pennsylvania 
Railroad. 

The Car Construction Committee in June reported that re- 
search into the economics of lightweight cars was proceeding. 
This study is based on the use of the standard-design box car, 
as compared with other car bodies of the same size, but having 
from 6 to 24 per cent less weight and hence greater load limit. 


GENERAL NOTES AND STATISTICS 


In the following tables, facts regarding current orders, etc., 
will be found. 


— 
FIG. 29 EXTERIOR OF Coronation Scot TRAIN 
i i | | FIG. 31 THIRD-CLASS DINER, Coronation Scot TRAIN 
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TABLE 5 EQUIPMENT ORDERED, 
SEPTEMBER, 1938-AUGUST, 1939 
Locomotives ——— 
Month Diesel- Passenger 
1938 Steam electric cars 
Sept. 5 14 12 
Oct. 29 20 
Nov. I 32 1120 
Dec. 10 80 2574 
1939 


Jan. 
Feb. 
March 
ay 
June 


July 
Aug. 


Freight 
cars 


1179 


a» 


47 3 
2204 
60 32.00 

2 2460 
18 1075 
14 1326 
14 


Ww 


315 
Table 5 includes only domestic orders, and does not include 
railway-shop-built equipment. 
The following table gives the number of units of equipment 
on order and installed for the first seven months of 1939 as 
compared with the same period for 1938. 


Equipment Equipment 


—installed— —on order—~ 

1939 1938 1939 

Steam locomotives 20 60 72 
Electric and Diesel-electric loco- 

i 11g 23 48 

10302 10234 8473 


TABLE 4 AMERICAN FREIGHT CARS 
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Works; Fig. 8, Union Pacific Railroad; Figs. 5, 6, and 18, Lima 
Locomotive Works; Figs. 10, 11, 12, 13, 17, and 22, The Rail- 
way Gazette; Figs. 14, 15, and 16, Report of A.A.T. Passenger 
Locomotive Tests; Figs. 19 and 20, General Electric Company; 
Fig. 21, Electro-Motive Corporation; Figs. 23, 24, 25, and 26, 
Chicago, Milwaukee, St. Paul and Pacific Railroad Co.; Figs. 
27 and 28, Pullman-Standard Car Manufacturing Co.; Figs. 29, 
30, 31, Railway Age; Fig. 32, Canadian National Railways. 


Education for Industry 


N HIS presidential address before Section L of the British 

Association, delivered at Dundee on August 31, 1934, 

A. P. M. Fleming, well known to engineers in the United 

States for his discussions on industrial education, had something 

to say about recruitment of teaching staff for engineering col- 

leges. The following is quoted from a report of Mr. Fleming's 
address that appeared in Engineering for Sept. 15, 1939. 

An educational problem that is already acute and will be 
even more so in the future is the supply of suitable teaching 
staff for the universities and technical institutions. Formerly 
much of the scientific and technical development relating to 
industry came from the universities. Due largely to the estab- 
lishment of large-scale research by industrial concerns, and to 
the great expansion of their technical staffs, the initiative in 
progress has passed to industry, and many scientists who 
previously found their voca- 
tions in academic life are 
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now attracted to scientific 
and technical employment 
in industry. The result is 
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selecting and training those 
who will eventually become 
the academic leaders. In 
this connection cooperation 
should be arranged with in- 
dustry to provide a suitable 


46, 300 
5/,700 
53,600 
45,600 
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LENE. 156,2OO 
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158,400 
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range of practical experience 


The number of air-conditioned cars reached 11,500 in the 
middle of the present year, with the work proceeding at the 
rate of 800 cars per year. 
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without the permanent ab- 
sorption of the personnel so 
trained. Industry has already shown its willingness to cooperate 
with education in this respect by providing short ‘‘refresher’’ 
courses for those in academic employment. The technical 
knowledge and experience of eminent technologists in in- 
dustry might well be utilized more completely than at pres- 
ent by coopting such men to the professorial staffs of uni- 
versities and technical colleges, and thus augmenting, for 
special courses, the existing teaching facilities. New technical 
processes now arise so rapidly from scientific discoveries and 
become promptly established in industry that the textbooks 
used for teaching purposes can never be completely up to date. 
The introduction of post-advanced courses in the Lancashire 
area appears to be the correct solution to this problem. These 
courses, which comprise short series of lectures on specific 
technical subjects, are given mostly by experts in industry and 
are conducted on a basis of exposition and discussion. They 
serve admirably the needs of the technologist in industry. 
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MECHANICAL PROBLEMS zn 
BRITISH TRANSPORTATION 


Abstracts of Four British Papers Dealing With Airplanes, Motor 
Vehicles, Railroad Cars, and Merchant-Marine Ships 


[The British American Engineering Congress, embodying 
the joint Fall Meeting of The American Society of Me- 
chanical Engineers and The Institution of Mechani- 
cal Engineers (Great Britain), which was scheduled to 
take place in New York City, Sept. 4-8, 1939, but was 
canceled at the last moment because of the European situa- 
tion, included a technical program devoted to the 
*““Mechanical Problems of Modern Transportation,’’ a 
subject of great importance and one to which both 
countries have made worthy contributions. At each 


Transatlantic Air Transport With 
Particular Reference to 
Flying Boats 
By A. GOUGE 


GENERAL MANAGER, SHORT BROS., LTD., ROCHESTER AND BEDFORD, ENGLAND 


LYING boats, weighing about 40 tons, carrying 24 passen- 

gers and a crew of seven, and traveling ata height of 12,000 
ft, will be the chief means of air service across the Atlantic 
Ocean in the near future. In the various routes available for 
air service across the Atlantic, the most desirable one is flying 
from Southampton to New York direct, as this would shorten 
the distance to be flown and eliminate unnecessary stops. From 
Southampton the direct route is possible all the year round, but 
New York may not be suitable during the winter months, when 
it would be necessary to use a temporary ice-free base probably 
near Delaware Bay. The distance to be flown on the winter 
route would be approximately 3640 miles as compared with the 
Southampton-New York distance of 3450 miles. 

The transatlantic route is the most difficult on which to estab- 
lish regular services, due to the variable weather conditions, 
the presence of regions below freezing temperature, and the 
necessity of covering a great distance nonstop. In the case of 
the transatlantic airplane it is of the utmost importance to ob- 
tain the highest efficiency possible as the weight of the fuel 
necessary for the crossing is a high percentage of the total 
weight carried. The airship accomplished the first regular 
transatlantic service, when in 1936 the Hindenburg made several 
successful crossings carrying passengers, before coming to an 
untimely end. Passengers who have crossed by airship all 
speak of it as the ideal method of travel, and, if the fire hazard 
is overcome, possibly by the use of helium, it is likely that 
further airship services will be organized in the future. The 
heavier-than-air type is, however, favored as the ultimate form 
of intercontinental communication because of the very much 
higher cruising speed that can be maintained. As between the 


of the four technical sessions, there was to be one paper 
by a British and one by an American author. The 
British papers, which are abstracted in this issue, have 
been issued in preprint form prior to publication in the 
Proceedings of the Institution. 

Members of The American Society of Mechanical 
Engineers are invited to submit discussion in writing 
by January 1, 1940. A limited number of these pre- 
prints are available and may be obtained from Society 
headquarters.—Epror. | 


airplane and the flying boat the question is more open, but it is 
probable, largely on account of take-off and landing problems, 
that future development will center around the flying boat. 
Just as there was a transitional period between the sailing vessel 
and the steamship, there will also be a transitional period from 
steamship to airplane, and the author is firmly convinced that 
the airplane will finally displace the steamship except for the 
transport of heavy cargo. 


DESIGN OF TRANSATLANTIC AIRPLANES 


Considering the problem of designing aircraft for the trans- 
atlantic crossing, the author envisions medium-size aircraft of 
about 80,000 lb total weight, either of the land or seaplane 
types. To give the maximum performance possible with air- 
craft of the land type, he contemplates a design in which the 
nacelle and undercarriage drag are entirely eliminated and -the 
cooling drag reduced to 2.7 per cent. Providing the surface 
finish is good and due regard is paid to intersection of surfaces 
and the prevention of leaks, the drag of such an airplane should 
not be more than 1.64 times the actual skin-friction drag of the 
exposed surfaces. Beyond this it does not appear possible to 
go at the moment, although research is now being directed 
toward a study of boundary-layer flow and probably in the near 
future means will be found for controlling the boundary layer. 
This will make possible a still further increase in cruising speed 
for a given power, combined with an increase of maximum lift 
and a lower landing speed. 

In the tentative design of the proposed airplane, the weight 
assumed is 10,000 Ib for pay load plus crew, which would allow 
for 24 passengers and their baggage of 250 lb each, seven crew 
members with effects, and approximately 2700 lb of mail. The 
machine would be of the mid-wing monoplane type with four 
engines moderately supercharged to 10,000 ft. The take-off 
power would be 1600 bhp per engine, and the maximum eco- 
nomic cruising power 900 bhp per engine. The estimated 
weights would be as follows: 


11,820 lb Equipment............. 4,140 

Structure weight...... 23,250 Pay load plus crew..... 10,000 
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This would give a wing loading on a wing area of 2050 sq ft 
of 36.9 lb per sq ft, and a power loading, at maximum economic 
cruising power, of 21.1 lb per hp. The mean cruising speed 
would be 266 mph and the range at maximum economic power 
after making an allowance for !/, hr at full throttle for the take- 
off, 3485 miles against a 40-mph head wind. The take-off dis- 
tance to clear a 66-ft obstacle against a 5!/2mph head wind 
would be 1150 yd. 

It will be seen that the time taken on the trip against a 40- 
mph head wind is about 15.4 hr, which, allowing for the change 
in time of five hours between London and New York, would en- 
able an airplane leaving London at 10:30 p.m., G.M.T., to 
arrive in New York at 9:00 a.m., E.S.T., the next morning. 
The trip in the reverse direction would nct be quite so conveni- 
ent as an allowance cannot be made for more than a 15-mph 
tail wind. This would necessitate a flight of 12.5 hr, which 
with a departure from New York at 3:30 p.m., E.S.T., would 
give an arrival in London at 9:00 a.m., G.M.T., the next morn- 
ing. 


TRANSATLANTIC FLYING BOAT 


A flying boat corresponding with the proposed airplane al- 
ready described, and having the same engines, would have the 
following estimated weights: 


Power unit 
Tankage 

Structure 
Equipment 

Fuel and oil 

Pay load and crew 


Total weight 


The wing loading on a wing area of 1675 sq ft would be 49.4 
Ib per sq ft, and the power loading at maximum economic 
cruising power, 23 lb per hp. The mean cruising speed from 
Southampton to New York would be 217 mph, and the range 
at maximum economic power, after allowing for 1/, hr at full 
throttle for the take-off, would be 3450 miles. The take-off 
distance would be 1600 yd. 

In this case, with the allowance for a 40-mph head wind, the 
time taken would be approximately 19.5 hr for the westward 
flight. The return trip would take 15 hr. It will thus be 
seen that for this size of machine there is really no choice 
between the flying boat and the airplane when judged from the 
point of view of performance. The flying boat, however, 
affords a feeling of additional security and more commodious 
accommodations, and eases the take-off and landing problems. 


FIG. 2 
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FLYING BOAT OF THE FUTURE 


Engines are now available that make it possible to design a 
flying boat, as shown in Figs. 1 and 2, with a total weight in 
the neighborhood of 170,000 Ib. Such an aircraft would be of 
the high-wing monoplane type with six engines moderately 
supercharged to 10,000 ft. The take-off power would be 2100 
bhp per engine, and the maximum economic cruising power, 
1300 bhp. The weight of the craft would be made up as fol- 
lows: 


The wing loading on a wing area of 3380 sq ft would be 48.2 
Ib per sq ft, and the power loading at maximum economic 
cruising power, 20.9 lb per hp. The mean cruising speed 
would be 237 mph, and the range at maximum economic power 
after take-off would be 3450 miles. The take-off distance would 
be 1760 yd. 

In all the foregoing proposals it has been assumed that the 
aircraft would cruise at an altitude of 10,000 ft. In any discus- 
sion of the future of a transatlantic service consideration must 
be given to the results of the research now being made into high- 
altitude flight. However, transport operators will need con- 
vincing proof that the advantages to be gained are worth the 


FIG. 1 FUTURE DEVELOPMENT IN FLYING BOATS 


INTERIOR OF FLYING BOAT SHOWN IN FIG. 1 
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complications both in the engines and the aircraft, including the 
maintenance of a pressure of 6-7 psi above atmosphere in the 
cabin. The advantages so far as present knowledge goes are 
an appreciable increase in cruising speed for the same expendi- 
ture of power, and the fact that flights could be made in regions 
of ideal weather conditions. 


Motor Transport 
By E. C. OTTAWAY 


TECHNICAL OFFICER, LONDON PASSENGER TRANSPORT BOARD, 
LONDON, ENGLAND 


HE modern era of motor transport in Great Britain may be 

regarded as having commenced in 1896, with the passing of 
the Locomotives on Highways Act, previous to which the speed 
of a self-propelled vehicle was limited to 4 mph, and it was re- 
quired that its passage along the road should be preceded by a 
‘man with the red flag."" The position reached by the year 
1900 is revealed in a paper! presented at that time by Dr. H. S. 
Hele-Shaw, who stated in his introduction: ‘There are strong 
reasons for thinking that the subject of mechanical propulsion 
upon common roads has now reached a point when it deserves 
the very careful consideration of mechanical engineers."’ Thus 
was mechanical transport born a foundling and adopted by the 
engineer. 

The statistics relative to the growth of motor transport in 
Great Britain are of interest. Great Britain today possesses 
179,000 miles of road distributed over an area of 88,750 square 
miles. Of this road mileage 15.1 per cent is classified as consti- 
tuting the main national traffic arteries, and a further 9.5 per 
cent as secondary traffic arteries of less importance. The re- 
mainder of the road mileage is regarded as of local importance 
only. In 1908 there was but 0.8 vehicle per mile of road, 
whereas in 1937 there were 16.4, corresponding to 66.7 vehicles 
per mile of classified road. 


NATIONAL CONTROL OF MOTOR TRANSPORT 


The advent of national control of motor transport was fore- 
shadowed by the formation of the Ministry of Transport in 
1919. Since then, various acts of Parliament have set up for 
buses and trucks licensing authorities known as Traffic Com- 
missioners who are directly responsible to the Ministry of 
Transport. For the purpose of administering this licensing 
system under the acts, Great Britain is divided into 12 traffic 
areas each of which is presided over by three commissioners, 
except in the London area where a single commissioner is the 
licensing authority. Assisting the commissioners in the con- 
trol of both the traffic and the vehicles are certifying officers, 
experts in automobile design and construction, who issue certifi- 
cates of fitness which are only issued following thorough ex- 
amination and upon proof of compliance with constructional 
requirements, some of which are illustrated in Fig. 3. 

In addition to limiting dimensions and maximum weight the 
regulations descend to considerable detail in regard to such mat- 
ters as braking and brake design, springing, steering, and posi- 
tion of fuel tanks. The regulations are, in the main, logical, 
and are based on an understanding of the road and traffic condi- 
tions under which the vehicles operate. There is some criti- 
cism both by mauufacturers and operators mainly directed 
against the restrictive clauses dealing with weight and dimen- 
sions. There are two requirements not connected specifically 
with the construction of the vehicle but which have exerted a 
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large influence on design. The first requires the eraployment 
of conductors and the second limits the number of standing 
passengers to 25 per cent of the seating capacity of any one deck 
and must not in any case exceed five in number on any vehicle. 
This restriction of overload capacity directly serves to increase 
the cost of travel, and in the author's view, is one of the main 
causes of traffic congestion in large cities. 


CHASSIS AND BODY 


Chassisless construction, though generally used in America, 
has made little headway in Great Britain. Experimental ve- 
hicles have been produced and the subject is widely discussed. 
It is probable, however, that certain differences in the conditions 
prevailing in Great Britain will retard its progress. The manu- 
facture of road-transport vehicles is, in the main, sharply 
divided between body and chassis. The primary advantage 
claimed is presumably a reduction in weight. In a typical 
double-deck bus, the chassis frame amounts to approximately 
952 lb, to which may be added 560 lb, representing the weight of 
the structural parts of the body floor frame, giving a total of 
1512 Ib, or roundly 6.5 per cent of the total laden weight. 


Heavy locomotive 
Maximum speed, 5 m.p.h. ; maximum unladen weight, 174 tons 
(39,200 Ib.). 


Light locomotive 
Maximum speed, 8 m.p.h. ; maximum unladen weight, 114 tons 
(25,760 Ib.). 


© 


Motor tractor 
Maximum speed with trailer, 8 m.p.h.; maximum unladen 
weight, 7} tons (16,240 Ib.). 


| 


O O ©) O 


Heavy motor car 
Maximum speed, 20 m.p.h.; Maximum speed, 30 m.p.h. 
maximum speed with trailer, 
16 m.p.h. 
Unladen weight in excess of 2} tons (5,600 Ib.) 


Om 
Motor car 

Maximum speed, 30 m.p.h.; Maximum speed unlimited; 

maximum unladen weight, 2} maximum unladen weight, 3 

tons (5,600 Ib.). tons (6,720 Ib.). 


FIG. 3 CLASSIFICATION OF MOTOR VEHICLES IN GREAT BRITAIN 
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FIG. 4 CHARACTERISTICS OF FREIGHT-CARRYING TRUCKS IN GREAT BRITAIN 


Curve A—Ratio of pay load to unladen vehicle weight 


Curve B—Cost of vehicles per 


long ton of pay-load capacity 


Curve C—Maximum limit of pay load for a single vehicle 
Curve D—Maximum limit of pay load for six-wheel vehicles 
Curve E—Maximum limit of pay load for four-wheel vehicles 


Were it possible to save half the weight of the body floor, the 
total saving would be equivalent to approximately 1 per cent 
of the laden weight. From the standpoint of the large operator 
there are certain drawbacks. Periodic overhauling may be 
carried out more economically by separation of the body and 
chassis. The maintenance of large numbers of vehicles of a 
similar type can be most economically achieved by means of a 
floating supply of bodies, units such as engines and gearboxes. 
Approximate calculation shows that the provision of an extra 
easily detachable body effects a saving of $1100 per annum in 
capital charges and license fees for a fleet of one hundred 
vehicles. 


ENGINES 


The high cost of fuel (38 cents per gal), in conjunction with 
the limitation upon vehicle weight and size, has resulted in a 
tendency toward the use of small cylinder capacity, and for the 
larger vehicles has stimulated the development of the compres- 
sion-ignition engine. The limitations on vehicle length have 
also exerted their influence, and have necessitated the provision 
of engines suitable for forward control with the auxiliaries 
mounted wholly on the near side. 

Maximum brake horsepower varies from 80 to 115 for single- 
deck buses accommodating from 30 to 34 passengers, and from 
105 to 120 bhp for double-deck buses accommodating from 48 
to 60 passengers. Most of these buses weigh the maximum 
permitted by the regulations and thus have a power ratio of 
from 8.9 to 12.2 bhp per long ton (2240 Ib) for single-deck 


chassis and from 10 to 11.4 bhp per long ton for double-deck 
chassis. In the case of goods-carrying vehicles the range is 
more varied on account of the greater diversity of pay-load 
capacities. 

The general trend of gasoline-engine design in recent years 
has been toward the use of higher compression ratios, and, as 
a result of improvement in engine mounting, a return to the 
four-cylinder type for the smaller sizes. Both changes give an 
improved specific fuel consumption. Of the trucks shown in 
Fig. 4 with less than 22,400-lb pay-load capacity, 52 per cent 
have four-cylinder engines, whereas in the case of the larger 
vehicles, 30 per cent have four-cylinder engines, 16 per cent 
have five-cylinder engines, and 54 per cent six-cylinder engines. 
The outstanding development, however, is the rapid growth of 
the Diesel engine, interest in which commenced in 1928 with 
the introduction of a number of Mercedes-Benz vehicles and en- 
gines of German origin. By 1934, 4317 trucks and 2397 
passenger-carrying vehicles were equipped with Diesel engines, 
and by 1937, these figures had increased to 7107 and 12,997, re- 
spectively. 


TRANSMISSION 


The major problems associated with the transmission to the 
road wheels of the power developed by the engine are in- 
herent in the nature of the internal-combustion engine, and are 
centered in the provision of a variable torque ratio together with 
a means of coupling the power from the engine smoothly to the 
road wheels without jerk. The universal solution of this 
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problem has been shown in various forms of automatic and 
semiautomatic transmission, although only two, namely, the 
fluid transmission (see MecHanicaL ENGINEERING, August, 
1938, pages 631) and the torque converter, have achieved quantity 
production. However, the orthodox sliding-tooth gearbox 
has the merits of simplicity and cheapness. 


BRAKING 


The standard of braking required from commercial vehicles 
has been raised continuously, largely because of the tremendous 
advance in this respect in the private car. The density of 
traffic on the roads renders it increasingly necessary that all 
vehicles should be capable of a similar rate of retardation, as 
only by this means can a continuous and even flow of traffic be 
safely maintained. The improvements which have made pos- 
sible the high standard of unassisted brake performance in 
smaller vehicles are divided between those directed to the 
elimination of lost motion in the linkage arising from stress 
distortion, and the use of self-energizing shoe systems. The 
former constitute an improvement in all circumstances, whereas 
the latter may, and often does, involve unreliable brake per- 
formance by reason of the multiplied effect of changes in the 
coefficient of friction of the brake linings. 

The braking systems of the larger freight and passenger 
motor vehicles in Great Britain are almost wholly vacuum- 
operated on the servo principle. Power brakes of the positive 
type have been practically unknown, although it is probable 
that some move will be made in this direction during the next 
few years. 


BODY ENGINEERING 


The design and construction of bodywork has now become 
an engineering matter, largely because of the extreme lightness 
necessary to insure maximum seating capacity with the degree 
of comfort now provided for passengers. However, there is 
little that is worthy of comment in either the technique or con- 
struction of truck bodies. There has been some tendency dur- 
ing recent years to attempt the use of light alloy bodies for the 
ordinary truck. The extensive use of this form of construction, 
however, has been retarded by its high cost. 

The original method of construction of bodies for passenger 
buses was based on the technique of the carriage builder. This 
technique persisted until shortly after the World War when the 
flicched composite type of body was introduced. In 1930 the 
so-called all-metal construction was instituted. Further im- 
provement in this method resulted in a metal framework loaded 
with timber so that the paneling and fittings may be attached 
in the orthodox manner. This form of construction proved 
very satisfactory, and has been extensively used and copied. 
Approximately two thirds of the bus bodies built in Great 
Britain today are of this type. 
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Lightweight Passenger Rolling 
Stock 


By WILLIAM A. STANIER 


CHIEF MECHANICAL AND ELECTRICAL ENGINEER, LONDON, MIDLAND 
& SCOTTISH RAILWAY, LONDON, ENGLAND 


O ATTEMPT is made in this paper to compare British with 
American practice. The requirements are different. 
Variations in climatic conditions alone necessitate an entirely 
different practice and the restrictions imposed by the smaller 
loading gage (clearance diagram) in Great Britain call for an 
entirely different treatment. Also, largely owing to high plat- 
forms at the stations, the maximum width over the cylinders of 
a locomotive is 9 ft and the maximum height 13 ft, 6 in., but 
generally only 13 ft, 1 in. The maximum weight on an axle 
is 50,000 Ib, and this limits the tractive effort of a six-coupled 
engine to about 40,000 lb. The maximum weight of a train is 
therefore not more than 600 long tons (2240 Ib), so that to en- 
able a reasonable number of people to be carried with the com- 
fort necessary for comparatively short runs, it has been the 
practice to build coaches 60 ft in length and weighing 30 long 
tons. 

In the past this was achieved by having a steel underframe 
and a body frame of wood with wooden paneling and roof, but 
for many years now the general practice has been to have a 
heavy steel underframe on which is mounted a wooden-frame 
coach body sheathed in steel and with a steel roof. Since 1932, 
however, serious attempts have been made to reduce weight by 
new methods and departure from the traditional British stand- 
ard form of construction is gradually taking place. The intro- 
duction of electric welding and the availability of suitable high- 
tensile steels have been the cornerstones of recent progress, and 
have permitted a freedom in design formerly unattainable. 


LATEST FORM OF DESIGN 


In the new vehicles which were being built at the time this 
paper was written, still further development along the lines of 
all-steel construction and spot welding for body panels was 
made. The separate identity of the body as distinct from the 
underframe was finally abandoned and the method of design 
already tentatively adopted in previous developments was car- 
ried to its logical conclusion. 

The design of underframe and body is based on the Vieren- 
deel truss, which is now in considerable use for bridge trusses 
built of reinforced concrete or welded steel. It consists in a 
simplified form of a rigid frame incorporating parallel top and 
bottom booms (chords) with equal sections, and a number of 
vertical columns which are rigidly connected to the booms, to 
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FIG. 5 BODY FRAMING ARRANGEMENT OF BRITISH MOTOR RAILWAY COACH 
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FIG. 6 MOTOR TRUCK OF A NEW TYPE OF BRITISH RAILWAY COACH 


transmit bending moments as well as tension, compression, and 
shear. The working out of this form of truss, and its applica- 
tion to rolling stock, was undertaken in the design office of the 
London, Midland & Scottish Railway. 

Fig. 5 shows the body frame unit of this stock, and it will be 
seen that if panels and light-section subsidiary members are 
left out of account the underframe, body side, and roof resemble 
the Vierendeel truss in general form. The panels are 1/16 in. 
thick, and where they are unsupported over any considerable 
area it may be assumed that their resistance to buckling will 
not be great enough to justify taking it into account. Their 
presence, however, does add to the factor of safety of the whole 
structure. Regarding the body in this manner, the main under- 
frame members form the bottom boom of the truss, the roof 
structure forms the top boom of the truss, and the body-side 
pillars perform the functions of the columns. 


TRUCKS 


The bogies (trucks) follow the usual lines of London, Mid- 
land & Scottish passenger-coach bogie design. Fig. 6 shows a 
motor bogie and Fig. 8 a trailer bogie. In the fabrication by 
welding of these bogies it has been found desirable to give 
special attention to the junction between the solebars (side-sill) 
and cross members at the point 
marked X in Fig. 8. The gus- 
sets have been designed to re- 
duce concentrations of stress at 
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is 3 ft in diameter on the new coaches as compared with 3 ft, 
71/2 in. on the older types. 


CONSTRUCTION SHOP 


In considering the layout of the assembly shop shown in Fig. 
7, it is important to note that although the conditions of lim- 
ited production prevail, the necessary output being only three 
coaches per week, unit assembly has been achieved on new lines, 
but based to some extent on the construction of the old type of 
wooden car. The unit-assembly method was adopted although 
the process had to be introduced into shops already engaged 
in the construction and repair of vehicles of the normal type, and 
machinery has been installed best suited to give economical 
production. The principal units which are built up on special 
jigs prior to being assembled into the complete coach are body 
sides, internal draft screens, motorman’s and guard's partitions, 
coach ends, and roof. 

To enable a progressive layout to be achieved one side of the 
car is put on in the No. 1 position, shown in Fig. 7, and after 
this has been secured and welded, the car is moved into No. 2 
position, where the other side is similarly treated. After this, 
the motorman’s and guard's partitions, where required, are 
placed in position, the joints between the outsides of the parti- 
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but overlap them, this method 
having been found to produce 


| ROOF ASSEMBLY JIG (ARC WELDING) | 


a more reliable joint. The free 


edges are curved to reduce 
rigidity. Asaving in weight in 
the bogies has also been effected 
by using a smaller wheel. This 
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FIG. 7 ASSEMBLY-SHOP LAYOUT OF THE LONDON, MIDLAND & SCOTTISH RAILWAY 
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FIG. 8 TRAILER TRUCK OF A NEW TYPE OF BRITISH RAILWAY COACH 


tions and the body pillars being riveted. The coach flat ends 
are then erected and the pillars welded to the headstock (side- 
plate) and solebars (side-sills). For fitting the roof the coach 
is moved into the appropriate position, and the completed roof, 
already raised to a suitable height, is moved over the coach and 
lowered. The interior fitting represents the final construction 
stage and the fitting of timber packings in the roof and body 
sides, to take the wooden interior paneling, follows standard 
British practice to a considerable extent. 

It will be seen that the vehicles last described represent the 
latest stage in a process of development, the object of which has 
been primarily to reduce weight without sacrifice of strength. 
Although applied to suburban rolling stock in the first place, 
the principles involved appear equally applicable to main-line 
stock, but after each new step forward a period of consolidation 
is desirable in which the behavior of the vehicles in service is 
watched. It is impossible at this stage to say anything on rela- 
tive costs, which was not the prime consideration in initiating 
the new methods. 


Mechanical-Engineering Prob- 
lems in Marine Transport 


By STERRY B. FREEMAN 


CHIEF SUPERINTENDENT ENGINEER, ALFRED HOLT & CO., 
LIVERPOOL, ENGLAND 


RANSPORT by water is the cheapest medium of trans- 
portation. The sea, according to the author, is the best 
and cheapest road; no mechanical problem is involved in keep- 
ing its surface renewed. As regards the ship, there are no tires 
to wear out and the annual repair bills are not as heavy as they 
would be for land-transport vehicles carrying the same tonnage 
over the same period. Necessary overhauling, repair work, and 
emergencies that arise are dealt with by the ship’s own staff when 
they are not engaged as watchkeepers on the plant at work. 
Marine transport covers, of course, both passenger and cargo 
services and is carried on by passenger ships, passenger and 
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cargo ships, cargo liners, and so-called ‘‘tramps.’” The de- 
marcation between these different types is difficult to define. 
Speeds are 25-32 knots for the express liner; 20-25 knots for the 
cabin liner; 16-20 knots for passenger ships; 12-18 knots for 
cargo liners; and lower speeds for tramp ships and coasters. 
While the public desires the high speed and comfort that can 
only be obtained in large ships, these vessels have a number of 
limitations which result in correspondingly high charges. 
Few drydocks can take these very large ships; they cannot pass 
through the Panama and Suez canals; and, unless government 
assistance is invoked, their insurance is a difficulty. Separation 
of passenger and cargo traffic has become steadily more marked, 
and the very large ships carry practically no cargo. 

The resources of mechanical engineering are being increas- 
ingly drawn upon by the great increase of care for human life 
and the addition of many amenities in the provision of food, 
shelter, heating, ventilation, air conditioning, lighting, and 
precautions against the danger of fire. The machinery to 
provide these requirements includes such auxiliary plants as 
electric generators, motors, refrigerators, wireless stations, 
direction finders, depth-sounding equipment, motorboats, and 
fans of various types. In addition to fulfilling every require- 
ment as regards safety and accommodations, a new demand is 
made on the engineer in the macter of freedom from vibration. 
In the larger ships of the last generation, it was impossible to 
keep ink in the inkstands or to write letters at the afterend of 
the ship; the vibration was too great. In modern ships, thanks 
.o further stiffening of the structure and refinements in propeller 
design, this vibration bogey has been laid. 

The weight of ships has been decreased by the use of special 
steels. This saving, together with the adoption of Diesel 
engines for propulsion or of turbines and water-tube boilers 
working at high pressure and superheat, has radically reduced 
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the machinery space required, thus setting free large spaces for 
passengers’ use and enjoyment. The elevators, swimming 
pools, motion-picture theaters, and other equipment already 
described, add largely to the mechanical problems of the engi- 
neering staff. The provision and maintenance of suitable 
pumps, pump connections, steam-heating coils and connections, 
refrigerating plants, is the engineer's work. The design of 
coastal ships from 500 to 2000 tons and their mechanical equip- 
ment presents special problems, and the limitations of dimen- 
sions and of draft, with their effect on power and speed, obvi- 
ously need special consideration. 

If the cost of the fuel were the only criterion of the speed at 
which marine transport should be carried on, there would be 
no justification for building ships to operate at speeds above 9 
or 10 knots. It is extremely difficult to estimate the value of 
speed. For passenger services, in these days of radio and tele- 
phones, it has generally no intrinsic value, and is just one form 
of luxury or sport. In cargo services the shipper wants his 
cargo delivered as soon as possible in order to receive early 
payment for his goods. Freight rates could be cheaper if ship- 
pers would be content with slower speeds. The number of 
voyages a ship on a regular schedule can make is a measure of 
the amount of cargo she can carry and money she can earn. 
Powerful machinery and the consequent high fuel consumption 
are, however, expensive although they are fully justified if the 
additional speed enables the service to be carried on with fewer 
ships, or to attract cargo from other lines or forms of transport. 
Regularity is invaluable for ships running on a published 
schedule, and as delays in harbor and by weather upset sailing 
times a reserve of speed is necessary to make up lost time. 

It is obviously unwise to run ships at high speeds from port 
to port, and then to detain them unduly while loading and dis- 
charging cargo after arrival. The problem of supplying ade- 
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quate and suitable cargo-handling equipment is as important as 
that of the propelling machinery. 

For a voyage the expense in fuel varies as the square of the 
speed, whereas daily expenses, such as food, wages, and stores, 
vary as the reciprocal of the speed. (See Table 1.) Conse- 
quently, at high speeds the rate of increase in the fuel expense 


TABLE 1 ANALYSIS OF OPERATING COSTS OF TWO TYPES OF 
SHIPS 
Intermediate 
passenger liner 
Cargo liner of of 16,000 gross 
10,500 gross rated tonnage, 
rated tonnage, 200 passengers, 
per cent o per cent of 


Item running cost running cost 

Establishment charges, stevedorage, 

agents’ commissions, etc......... 34.80 27.00 
Interest and depreciation.......... 26.30 27.00 
Food (crew and passengers)........ 1.38 9.50 
1.63 1.40 
Machinery 2.70 1.80 
Deck and engine stores............ 1.90 1.40 

Total running cost.............. 100.00 100.00 


is greater than the rate of decrease in the other expenses. At 
low speeds the converse is the case, and some speed will be 
found at which the total of these costs will be a minimum. 
This is obviously the speed at which the ship should be oper- 
ated on ballast voyages if other more important considerations 
do not arise. 

Engineers are quite ready to use that form of motive power 
which is correct and most suitable for the purpose in view. In 
the larger ships a combination of different types is usually em- 
ployed, for example, steam boilers and turbines for propulsion, 
Diesel engines to generate auxiliary power, and electric motors 
to operate isolated and distant units such as the windlass and 
the steering gear. In smaller ships the service to be performed 
will indicate whether steam or Diesel engines will best cover the 
whole of the requirements. Particulars of engine economy 
governing marine transport are listed in Table 2. 

The outstanding factors in deciding whether coal or oil 
should be used as fuel are the questions of bunker space and 
weight. For equal weights, coal takes up about 17 per cent 
more space than oil, and provides about 33 per cent fewer heat 
units. In the majority of cargo ships, all available space is 
wanted for cargo purposes, and any weight in the bunkers shuts 
out a corresponding amount of freight. In mixed passenger 
and cargo ships there is the further disadvantage of delay and 
discomfort in bunkering coal. In the large fast passenger ship, 
with a rapid turn-around at each end, coal is practically impos- 
sible. The oil-fired water-tube boiler is a compromise, and 
with a cheaper class of oil for boiler use, the increased amount 
to be carried and burned may be faced, since this oil can be 
carried in the double bottom and does not, as a rule, require 
special bunkers above the double bottom. 

It can be ascertained whether the power required to drive a 
ship has been economically applied by the use of the so-called 
Admiralty coefficient, D’/*S* + hp = C, and the fuel coefficient, 
D*/*$ = fuel tons per day = F, where D is the displacement of 
the ship in tons, S the speed in knots, and hp the horsepower. 
As a result of prolonged trials, both at sea and in tank tests, 
these coefficients, in the hands of competent and experienced 
engineers, can be used to measure the efficiency of the ship and 
her machinery. 

The turbine is clearly the right plant for the highest powers, 
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but its use involves high pressures, high superheat, oil-fired, 
water-tube boilers, elaborate feedwater and air-heating systems, 
and great care regarding the purity of the feedwater. The use 
of the water-tube boiler has necessitated a new technique of 
water treatment, and the engineer in charge needs to know a 
certain amount of the chemistry of water to deal adequately 
with the feed supply. These modern boilers or steam genera- 
tors offer a greatly increased proportion of radiant heating 
surface, resulting in a high rate of evaporation and a consequent 
saving of space. The problem is to insure complete reliability 
with these advantages. 

The greatest problem facing the marine Diesel-engine builder 
has been to reduce the weight in relation to the power, and so to 
reduce the cost per horsepower. The single-acting four-stroke 
crosshead engine, with its cooling and scavenging stroke be- 
tween each power stroke and consequent low consumption of 
fuel and lubricating oil, has had to give way to the single-act- 
ing, two-stroke-cycle engine. The adoption of high super- 


TABLE 2 GENERAL PARTICULARS OF ENGINE ECONOMY 
GOVERNING MARINE TRANSPORT 


Fuel con- 
Over-all sumption, per 
thermal per hr 


efficiency, 


Type of engine percent Coal Oil 
Reciprocating engines using saturated 

Reciprocating engines using superheated 

13.5 I.§0 1.05 


Reciprocating engines having the ex- 
haust steam from high pressure re- 


16 1.27 0.88 
Reciprocating engines and exhaust tur- 

bines using superheated steam........ 16 1.27 0.88 
Turbines and fearing working at low 

pressures and temperatures........... 16 1.27 0.88 


Turbines and gearing working at high 
pressures and temperatures and using 
oil-engine-driven generators for aux- 


Oil engines with air injection of fuel... 35 .. 0.40 
Oil engines with airless injection of fuel 

and high maximum pressure......... 40 0.355 
Oil engines with waste-heat boiler..... 37 -» 0.380 


Oil engines with heat recovery on Still 
system, or with abnormally high 
compression pressures............... 3 «+ 0.330 


For the purpose of calculating the figures in the table, the followin 
figures have been taken for calorific value of fuel, boiler efficiency, an 
mechanical efficiency: 


Calorific Value of Fuel Coal Oil 
Available heat in fuel, Bru per Ib................. 15,000 19,000 
Probable average value, Bru per Ib............... 12,500 18,000 

Boiler Efficiency 
Cylindrical boilers, per 65-75 77-82 

Mechanical Efficiency of Engines 
Reciprocating steam, Per CeMt.........020-eeeeeee go approximately 
Oil engines, depending upon type, per cent........ 72-88 


charging for the four-stroke single-acting engine has delayed 
the change, but the ratio of weight to power is against the 
four-stroke engine. For higher powers the two-stroke trunk- 
piston engine, running at comparatively high speeds of revo- 
lution, makes a suitable propelling plant for passenger ships 
where a low contour of machinery is necessary, while for ships 
in which a short engine room is desirable the opposed-piston 
two-stroke, or the two-stroke double-acting engine has come 
into favor. As in turbine practice, various devices have been 
used to reduce the rate of revolution between the"oil engine 
and the propeller. 
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FIG. 1 GRAVITY-AIR POST BRAKES 


CANADIAN MINE HOISTS 


A Description of Several Notable Hoists With Details of Their Construction 


By H. V. HAIGHT anv G. M. DICK 


CANADIAN INGERSOLL-RAND COMPANY, LTD., SHERBROOKE, P. Q., CANADA 


decade. At the beginning of 1930 there were about 50 
gold mills in operation, while in the middle of 1939 
there were approximately 150. In addition, several mills, 
which were opened, operated for a period but have since closed 
down. Other mining activities during this time included con- 
siderable development of copper, nickel, and asbestos mines. 
Naturally, hoisting equipment played a prominent part in 
this development. A majority of the hoists installed have been 
built in Canada. They have been made possible as a result of 
the progressive ideas on hoist design and the courage to adopt 
them on the part of mechanical superintendents of some of the 
Canadian mines. The general result has been a development in 
mine hoists in Canada that presents features of particular inter- 
est to engineers. 


(5 = mining has developed rapidly in Canada in the last 


CLASSIFICATION OF HOISTS 


For the purpose of this paper, mine hoists have been classified 
under the following headings: 

Main hoists are used in main shafts, internal shafts, and 
slopes to raise the ore to the surface or to a main station under- 
ground. 

Auxiliary hoists are used on winzes and sublevels for sinking, 
handling timber, and other similar purposes. 


Contributed by the Materials Handling Division for presentation at 
the Annual Meeting, Philadelphia, Pa., December 4-8, 1939, of Tue 
American Socigty or Mecnanicat Encrnggrs. Abridged. 


Slushing hoists are utilized for scraping and loading purposes. 


DESIGN FEATURES AND TRENDS 


Brakes. Band brakes, usually with asbestos brake lining, are 
used on practically all slushing and auxiliary hoists and on a 
few of the smaller type of main hoists. Nearly all main hoists 
are equipped with post brakes of the parallel-motion type. 
Fig. 1 shows a set of gravity-air post brakes. Whether operated 
by air or hydraulic pressure, these brakes are arranged to be set 
by weights and released by power. The brake blocks used on 
them may be made of asbestos or of basswood. Advantages of 
post brakes are that they do not drag or grab when loads are 
being lowered and hold equally well in either direction of 
travel. Parallel-motion brakes give practically equal wear on 
all parts of the brake blocks. 

Clutches. The three general types of clutches used on mine 
hoists may be classified as positive, band-type friction, and 
plate-type friction. Positive clutches are used on the smallest 
hoists because they are simple and compact, and on the largest 
hoists because they are safe. Fig. 2¢ shows a close-up view of a 
sliding-gear type of positive clutch. In some cases, instead of 
the complete spur-gear arrangement shown, clutches use only 
two or four arms for the driving member. A face-gear type of 
positive clutch is illustrated in Fig. 24 and an internal-expand- 
ing type of positive clutch in Fig. 2c. Another kind of clutch 
used on the smallest to the largest hoists is the friction-type 
which has the advantage of fast operation. The plate type has 
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FIG. 2 FOUR TYPES OF CLUTCHES USED ON MINE HOISTS 


almost replaced the band type because of the former's advan- 
tages, such as safety, because the load-holding parts are in 
multiple and the absence of *‘snubbing’’ action, which enables 
it to hold in either direction of travel and not to drag when 
released. A plate-type friction clutch is shown in Fig. 2d. 
Power for Clutches and Brakes. The clutches and brakes of 
slushing, auxiliary, and small main hoists are usually operated 
by manual power through hand levers. Mining regulations do 
not permit the use of foot-operated brakes, except of course on 
slushing hoists. The larger types of main hoists depend on 
compressed air or hydraulic pressure to work the clutches and 
brakes, the choice of operating fluid depending upon the prefer- 
ence of the purchaser. When the main brakes are not controlled 
in this manner, it is customary to have a brake on the pinion 
shaft set by a weight in case of an emergency. Government 
regulations require that brake and clutch levers be so inter- 
locked that both cannot be released at once, and, in the case 
of a single-drum hoist, prohibit the use of a clutch. Fig. 3 
shows a sectional view of an air-brake engine, a feature of 
which is that there is compressed air on both sides of the pis- 


ton. The pressure on top may be partly released to raise the 
weights. This dense-air operation results in smooth, positive 
action, so that no springs or oil dashpot are needed. 

Operating Power. Practically all main hoists are driven by 
electric motors, only one main hoist driven by steam having 
been installed in Canada during the last 10 years, so far as is 
known. Except in the case of a few very large main hoists, all 
motors run on alternating current. With slushing hoists and 
auxiliary hoists, either electricity or compressed air is used, 
the latter medium being used almost exclusively in coal 
mines where compressed air is also utilized for many other 
purposes. 

Gearing. The great majority of main hoists have single- 
reduction gearing of the double-helical type encased in an oil- 
tight case. A few small main hoists have double-reduction 
gearing, and a few large hoists have direct drive. All gears are 
made of steel. Slushing and auxiliary hoists usually have 
double-reduction gearing. 

Since many of the features just described, as well as several 
others of distinctly Canadian design, are embodied in several 
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installations made within the 
last ten years, a few of these 


hoists will be described here. 


ORE HOIST AT LAKE SHORE 
MINES 


Illustrated in Fig. 4 is a 
hoist built by Canadian Inger- 
soll-Rand Co. and installed in 
the Lake Shore Mines, Kirk- 
land Lake, Ontario, in 1931. 
Another installation of the 
same type was made here in 
1935. The principal dimen- 
sions, speeds, and capacities 
are given in Table 1. The 
maximum rope pull (not in- 
cluding acceleration) is made 
of weights of ore, 12,000 Ib; 
skip, 10,000 Ib; and rope, 18,0001b. This gives a total load on 
one rope of 40,000 Ib. 

The hoist is a direct-connected type, consisting of two 
drums in line on a drum 
shaft, and a_ direct-current 
motor armature mounted on 
an ‘extension of this same 
shaft. The shaft is made in 
two sections, connected by 
means of a flanged coupling, 
one half of which is forged in- 
tegral with each section of the 
shaft. The hollow drum 
shaft which weighs 17 tons 
has a hole bored through its 
entire length. Both the motor 
armature and one of the hoist 
drums are keyed to the shaft, 
while the other drum, driven 
by a clutch of the positive 
type, is free to rotate on the 
shaft. 

The drums are of very rigid 
construction, consisting of end 
spiders of cast steel with H- 
section arms. Extending to 
the drum periphery, the spider 
forms part of the drum barrel, 
as shown in Fig. 5. The cen- 
ter portion of the barrel is 
made from rolled-steel plate, 
having cast-steel reinforcing 
rings riveted inside; and the 
two flanges and the barrel are 
fastened together by fitted 
bolts. Each drum is spirally 
grooved for the ropes. Since 
each drum weighs approxi- 
mately 32 tons, the total in- 
ertia of the moving parts 
amounts to 2,600,000 Ib-ft.? 

The four bearings, which 
were supplied by the Canadian 
SKF Company, Ltd., and sup- 
port the drum shaft, are the 
largest-capacity spherical rol- 
ler bearings in Canada. This 
installation establishes an in- 
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FIG. 3} AIR-BRAKE ENGINE 


FIG. 4 ORE HOIST AT LAKE SHORE MINES 


FIG. 5} LAYOUT OF DRUM FLANGE, BRAKE PATH, AND CLUTCH, 
AND PROFILE OF TEETH 


teresting precedent in hoist design, and follows the general 
tendency of designers of railroad equipment, electric motors, 
and such machinery, to use this type of bearing on heavy equip- 
ment. D. L. Cramp, mechanical] superintendent of Lake Shore 
Mines, was responsible for the use of roller bearings on this 
pioneer hoist. These have been entirely successful and Lake 
Shore Mines now have five hoists equipped with spherical roller 
bearings. 

The object of this development is to reduce friction, which 
is considerable when starting from rest and during accelera- 
tion. The peak loads are reduced in proportion resulting in 
saving in power charges, which are governed to a large extent 
by peak-load demands. Because the spherical roller bearings 
are much shorter than the ring-oiling bearings generally used 
in a hoist of this size, the length of the entire machine is re- 
duced considerably. This reduction in length of drum shaft 
makes it possible to decrease slightly the diameter of the 
shaft, owing to its smaller unsupported length. Another valu- 
able advantage which accrues from the use of spherical roller 


TABLE 1 PRINCIPAL DATA ON HOIST AT LAKE SHORE MINES, 


KIRKLAND LAKE, ONT. 


Diameter of each drum, ft 

Width of each drum, ft 

Maximum pull on one rope, Ib 

Diameter fi hoisting rope, in 

Maximum hoisting speed, fpm 

Drum speed, rpm 

Motor horsepower 

Maximum accelerating peak horsepower 

Maximum depth from which ore is hoisted, ft.......... 
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bearings is the decrease in the fleet angle of the rope, because 
the shorter spherical roller bearing between the drums brings 
the two drums closer together. 

Compressed air is used to operate the brakes, which have 
nondistorting paths, shown in Fig. 5, a feature which was in- 
vented and patented by Mr. Cramp. The brake tread is made 
in twelve sectors, each secured in the center only and free to 
expand lengthwise in grooves in the drum flange and brake- 
path flange. Contact of the brake tread with these flanges is 
reduced to a minimum and ample ventilation is provided. 
With this design, there is no distortion of the brake tread due 
to heating, and consequently, no appreciable increase in 
diameter. No automatic take-up of the brakes is provided 
because it is not necessary. 

The clutch used on this hoist, also devised by Mr. Cramp, is 
shown in Fig. 2c. It is an internal-expanding, positive clutch, 
consisting of an internal gear bolted to the drum spider and a 
driving member keyed and bolted to the shaft. There are two 
radial slots in this driving member, in which slide jaws, having 
teeth cut on their outer ends, operated by toggles and links 
connected to a sliding collar on the shaft. The sliding collar 
is actuated by arms on a rock shaft through a compressed-air 
cylinder controlled by a hand lever on the operator's platform. 
This type of clutch is much easier to “‘spot’’ than other types 
of positive clutches. Other advantages are the absence of a 
driving member to be moved endwise on the shaft on a hexagon 
or splines, absence of end thrust on the drum while the clutch 
is being engaged, and radial adjustment of the sliding jaws 
which makes it possible to set them tightly without lost 
motion. 

The hoist is completely equipped with safety devices, in- 
cluding two Lilly hoist controllers which prevent overspeed, 
overwinding, and faulty retardation. One of these controllers 
may be seen at the base of the air-brake mechanism in Fig. 4. 
Brake regulator valves are also furnished, which, in conjunc- 
tion with the Lilly controllers, prevent rapid application of the 
brakes on an emergency stop unless the skip is within a prede- 
termined distance from the end of its travel. The operation of 
resetting the safety devices after an emergency stop is accom- 
plished by pushing the brake hand levers a short distance be- 
yond their normal travel, thus eliminating the necessity of the 
operator's leaving the platform or of having a special arrange- 
ment of resetting levers and mechanism. Traveling-nut limit 
switches of the screw type are also employed in connection 
with the electrical control. 

Depth indicators, having 60-in-diameter dials mounted in 
front and driven by gears and shafts from the drum give a clear 
view to the operator of the drums and the ropes. Power for 
the hoists is supplied by a 1350-hp direct-current electric motor. 
The control equipment includes a Ward-Leonard-Ilgner fly- 
wheel set. The complete electrical equipment was supplied by 
the Canadian Westinghouse Company. 


SURFACE MAN HOIST AT LAKE SHORE MINES 


Fig. 6 shows a man hoist built by Canadian Ingersoll-Rand 
Company for surface use at the Lake Shore Mines. The inter- 
esting feature of this hoist is that only two bearings are used 
on the shaft, which supports both the drums and the armature 
of the 800-hp direct-current motor. Supporting the shaft in 
two self-aligning bearings eliminates any excessive loads due 
to deflection of the shaft and any uncertainty as to the actual 
loads imposed on the bearings. The electric equipment, in- 
cluding motor, was supplied by the Canadian Westinghouse 
Company, and the control equipment consists of a Ward- 
Leonard-Ilgner flywheel set. 

The principal dimensions, speeds, and capacities are given in 
Table 2. 
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TABLE 2 PRINCIPAL DATA ON SURFACE MAN HOIST AT 


LAKE SHORE MINES 

8 
Diameter of counterbalance drum, ft..................-. 

Width of counterbalance drum, in..................00-, 671/4 
Maximum pull on hoisting rope, Ib..................4. 41000 
Maximum pull on 472.00 
Maximum hoisting speed, fpm................0.0.000- 1800 
Maximum accelerating peak horsepower................ 1600 
Maximum depth from which men are hoisted, ft......... 4000 


UNDERGROUND MAN HOISTS AT LAKE SHORE MINES 


Fig. 7 shows another man hoist installed at Lake Shore 
Mines 3825 ft below the surface. This hoist, built by Canadian 
Ingersoll-Rand Company, also has its shaft carried by two 
spherical roller bearings. The gear is overhung, with its 
pinion shaft using two spherical roller bearings. Driven by a 
500-hp electric motor, the hoist has two drums; the hoisting 
drum is 10 ft in diameter and 4 ft in width, and the balance 
drum is 8 ft in diameter and 3 ft in width. The brakes havea 
nondistorting path. 


SURFACE ORE HOIST AT INTERNATIONAL NICKEL 


The International Nickel Company of Canada, Ltd., has in 
operation at its Creighton mine, near Sudbury, Ontario, the 
largest hoist in Canada. This hoist was designed by the Allis- 
Chalmers Co., Milwaukee, Wis., and built by Canadian Allis- 
Chalmers, Ltd. A view of the hoist as installed is shown in 
Fig. 8. 

This hoist is of the tandem type and makes the entire wind 
in one layer of rope and yet with a small fleet angle, which is 
kept down to 1 deg 25 sec even though the horizontal face of 
each drum is more than 13 ft. The principal dimensions, 
speeds, and capacities of the hoist are given in Table 3. 


TABLE 3 PRINCIPAL DATA ON SURFACE ORE HOIST AT 
INTERNATIONAL NICKEL, CREIGHTON, ONT. 


Diameter of drum at small end, ft.................-- 12 
Diameter of drum at large end, ft................... 25 
Diameter of hoisting rope, 13/4 
Maximum rope speed, 3000 
Maximum hoisting distance, ft..................... 4513 


Two motors—each 1200 hp with motor generator set and 
Ward-Leonard controls. 


The two drum shafts are each 30 in. in diameter through the 
drums and are hollow-bored and periscope-inspected for smooth- 
ness. Each shaft is 36 ft long and weighs approximately 70,000 
lb when finished. These shafts are 31/4 to 35/4 per cent nickel- 
steel forgings, free from seams, ghost lines, or flaws. 

The drum shells, because of their size, are made in a large 
number of sections bolted together. One complete drum 
assembly weighs approximately 242,000 lb. The forward 
drum, that is, the one toward the head frame, is keyed to its 
shaft and carries the underwound rope, while the back drum 
is clutched and carries the overwound rope. This latter drum 
is driven by a face-gear-type clutch, as shown in Figs. 24 and 8, 
which is actuated by an oil-operated clutch engine. Each 
complete drum shell is supported at each end by a cast-steel 
spider of special design to secure correct transfer of the loads 
from the shell to the shaft. Each drum is served by a welded- 
structural-steel post brake having a diameter of 15 ft and a face 
of 21 in. 
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The gears and pinions are of the Sykes continuous herring- 
bone cut-tooth type, consisting of one main gear on each drum 
shaft with an idler gear between the two tying them together, 
and two pinions, one meshing with each drum gear. The 
entire gear train is totally enclosed in a gear case and the gears 
run in a suitable lubricant. It is sectionalized for removal of 
the pinion shafts without disturbing the entire top of the cas- 
ing, and is provided with horizontal inspection doors over 
each pinion, and with a door for inspecting the idler-gear 
arrangement. 

The oil for operation of the clutch and brake engines is sup- 
plied by an oil-pressure system. This consists of an oil-storage 
tank, a pressure tank, and duplicate motor-driven rotary-gear 
pumps with suitable control, all built as a unit. This pressure 
system can deliver the required quantity of oil up to 200 lb 
per sq in. for the fast operation of the brakes and clutch with 
one pump running, the second being held in reserve. Since 
no stuffing boxes or valves are used, maintenance of the sys- 
tem is practically eliminated. 


UNDERGROUND ORE HOIST AT INTERNATIONAL NICKEL 


Fig. 9 shows an ore hoist built for International Nickel 
Company of Canada, Ltd., for its Copper Cliff, Ontario, mines 


FIG. 6 SURFACE MAN HOIST AT LAKE SHORE MINES 


FIG. 7 UNDERGROUND MAN HOIST AT LAKE SHORE MINES 


FIG. 9 UNDERGROUND ORE HOIST AT INTERNATIONAL NICKEL 
COMPANY'S FROOD MINE 


by Canadian Ingersoll-Rand Company. This double-layer- 
rope hoist, the largest for underground use ever installed in 
Canada, is 2800 ft below the surface at the Frood mine and is 
built in sections which made it possible for the parts to be 
taken down the main shaft and through the underground 
workings to the hoist room. In addition to the sectionalized 
construction, other special features include a gravity-flow oil 
system for the bearings of the drums and pinion shafts instead 
of the ring-oiling bearings generally used; a clutch of the face- 
gear type (Fig. 24) with the driving member sliding on a 
hexagon on the shaft, as shown in Fig. 10 on the following 
page; duplicate oil pumps supplied by an accumulator operate 
the brakes and clutches; and the pinion shaft is coupled to the 
motor shaft by a rigid coupling. 
Table 4 summarizes the principal dimensions and weights. 


TABLE 4 PRINCIPAL DATA ON UNDERGROUND ORE HOIST 
AT INTERNATIONAL NICKEL, COPPER CLIFF, ONT. 


Diameter of each drum, ft 
Width of each drum, ft 
Maximum rope pull, lb 
Diameter of brake path, ft 
Motor horsepower 
Maximum accelerating peak horsepower 
Rope speed, fpm 

Weight of drum shaft, lb 
Weight of each drum, Ib 
Drum speed, rpm............ 
Diameter of rope, i 

Depth of hoisting, ft. 
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the load either balanced or 
unbalanced. The unbalanced 
torque is 348,840 ft-lb, while 


the balanced torque is 252,- 
: 280 ft-lb. The welded-plate 
ag post brakes and the tooth 
x clutch are both hydraulically 
operated, the geared pump 
furnishing oil under pressure 
to an air-tank-type accumu- 
lator. 
r ORE HOIST AT NORANDA 
MINES 
Fig. 12 shows a hoist de- 
signed for Noranda Mines, 
Ltd., Noranda, Quebec, by 
Nordberg Manufacturing 
“ Company and built at the 
works of John Bertram and 
Sons, Ltd., Dundas, Ontario. 
Principal specifications are 
FIG. 10 CLUTCH DRIVING MEMBER OF HOIST SHOWN IN FIG. 9 given in Table 6. 
TABLE 6 PRINCIPAL DATA ON ORE HOIST AT NORANDA 
MINES, NORANDA, QUEBEC 
Fig. 11 shows a hoist designed for International Nickel Com- Drums of rolled-steel plate, number..............--. is 
pany by Nordberg Manufacturing Company and built at the Diameter of each drum, ft...............000220000s 10 
works of John Bertram and Sons, Ltd., Dundas, Ontario. The 6 
hoist shown is installed at the Creighton mine, and is one of three Diameter 
duplicate hoists furnished to this company, while a fourth is fo 
now under construction. Principal dimensions and weights 12000 
are given in Table 5. Weight of skip, 10000 
Brakes, two, diameter of each, ft................00 12 
TABLE 5 PRINCIPAL DATA ON HOIST AT 
INTERNATIONAL NICKEL, COPPER CLIFF, ONT. The 1550-hp direct-current motor was made by Canadian 
Drums of rolled-steel plate, number...............-. " Westinghouse Co. and is direct-connected to the hoist shaft and 
Diameter of each drum, ft...................000000- 14 controlled by a Ward-Leonard-type control. The drum shaft 
Waseh Of each drum, ff...............00scccceeeess 8 is 18 in. in diameter and is supported in bearings 36 in. long. 
ES. = Designed to operate in balance, the torque of the hoist in that 
¥, Hoisting speed, fpm..................ccceeeeeecees 1500 instance is 148,200 ft-lb. But it is capable of handling the load 
ATT ae unbalanced, at which time the torque becomes 198,200 ft-lb. 
Weight of skip, 13080 Note in Fig. 12 the tooth clutch, the steel-plate brake posts, 
rope pu l, 49120 and the Lilly controllers. 
rakes, two, diameter of each, ft................ 14 


The 1200-hp direct-current motor was furnished by Canadian 
Westinghouse Company, Ltd., and drives the hoist through 
Falk herringbone gears, the ratio being 1 to 11.815. The hoist 
was designed to operate normally in balance, but can handle 


UNDERGROUND ORE HOIST AT DOME MINES 

Fig. 13 illustrates a skip hoist built for Dome Mines, Ltd., 
South Porcupine, Ontario, by Dominion Engineering Com- 
pany, Ltd. As this hoist was lowered to the 1600-ft level and 
then transported underground for a distance of almost a mile, 


a FIG. 1l HOIST AT INTERNATIONAL NICKEL CREIGHTON MINE 


| 


DeEcEMBER, 1939 


the drums were made in sections. The hoist is driven through 
generated-tooth-herringbone gears. Gear and pinion teeth are 
lapped, the pinion teeth having been previously hardened. The 
brakes are of the balanced-parallel-motion type, applied by 
weights and released by oil. The brake shoes are steel weldings, 
with removable basswood-block inserts, having quick-release 
slot bar fixing to the shoes. Each brake has a Lilly controller 
giving all the usual features of protection. 

The clutch-operating mechanisms are interlocked with the 
brake mechanisms and a possibility of faulty manipulation is 
eliminated. All the main interlocks are contained in an oil- 
bath interlock box, a new development in mine-hoist opera- 
tion, which contains a system of hardened-steel shuffle pawls 
in horizontal ways, in conjunction with vertical hardened- 
steel notched bars connected to the operator's levers. The box 
is located as a removable unit under the operator's platform. 
Oil pressure is supplied by a self-contained unit comprising a 
large oil-pressure vessel and dual-motor-driven rotary pumps. 
A change-over switch is provided so that the operator may 
alternately use either pump. 


COMPRESSED-AIR HOISTS 


Fig. 14 shows a hoist built by Canadian Ingersoll-Rand Co. 
for Bell Asbestos Mines, Thetford Mine, Quebec. A com- 
pressed-air hoist was installed because the mine had a good 
supply of compressed air and did not want to increase the peak 
load on the electric-supply line. At first the hoist was used for 
shaft sinking but it is now used to raise ore. The drum on the 


FIG. 12 


FIG. 13 SKIP HOIST AT DOME MINES 


FIG. 14 COMPRESSED-AIR HOIST AT BELL ASBESTOS MINES 


15 COMPRESSED-AIR ENDLESS-ROPE HAULAGE ENGINE AT 
DOMINION COAL MINE 


FIG. 


left-hand side in Fig. 14 has a positive clutch of the sliding- 
gear type. Reversal is accomplished by link motion. Safety 
devices include an emergency-stop valve and an emergency 
brake on thecrankshaft. Diameter and stroke of the air pistons 
are 9 and 8 in., respectively, the maximum pull on one rope is 
9000 Ib, and the maximum rope speed is 400 fpm. 


COMPRESSED-AIR ENDLESS-ROPE HAULAGE ENGINE AT DOMINION 
COAL COMPANY'S MINE, GLACE BAY, N. S. 


Fig. 15 shows one of several endless-rope haulage engines 
built by Canadian Ingersoll-Rand Co. for Dominion Coal Co., 
Ltd., Glace Bay, Nova Scotia. The specifications of the non- 
reversing engine are as follows: 


Diameter afd stroke of air cylinders, in.. $x 6 


The cylinders have piston valves driven by return cranks. 
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ties of an organic plastic some figures which are called ten- 
sile strength, compressive strength, flexural strength, 
elongation, hardness, modulus of elasticity, and the like. 
Seldom are these data of any value when considered individu- 
ally. If one is acquainted with similar data as they apply to 
other plastics, or if he has available a larger table giving a 
comparison of these properties, an estimate can be made of the 
probable performance of the material in question, but at best 
this estimate will be only a first approximation. This is partly 
due to the wide differences in methods used by different labora- 
tories in testing different materials. It is recognized that these 
differences in methods make for real differences in results. 
Fortunately for those of us who prepare such data, and more 
fortunately for those who attempt to use it, considerable effort 
is being expended in an attempt to unify test methods. Un- 
fortunately, it appears that this end, if and when it is attained, 
will probably fall short of eliminating all question in making a 
direct comparison of materials for a given application. It will 
fall even shorter of giving the engineer, who is designing a new 
structural application, all of the information necessary to assure 
the success of his design. It is hoped that future tables of prop- 
erties will list all of the desired data. At present, it appears 
that a chart containing these data would have to be extensive 
and cumbersome. In the meantime the designer and engineer, 
urged by some definitely desirable property of a material such 
as specific gravity or transparency or some characteristic such as 
formability, are proceeding by “‘cut-and-try’’ methods. It is the 
purpose of this paper to point out some of the simpler aspects of 
two of these ‘‘properties’’ (the so-called tensile and compressive 
strength) in the hope of promoting thought and experimenta- 
tion toward simplification of the future problems of structural 
applications of thermoplastic resins. 


ik IS customary to publish in a table of data of proper- 


EFFECT OF EXTERNAL STRESSES 


Stress-bearing members of metal used at temperatures up to 
about 400 F do not seem to present much of a problem to those 
who work with them every day. This situation is somewhat 
changed when service temperatures above, let us say, 1000 F 
are involved. However, the problems of stress-bearing mem- 
bers of organic plastics used at ordinary room terhperature can 
be likened to those of the use of metals at ten times this tem- 
perature. For example, Fig. 1 shows the tensile stress-strain 
relationships, at various temperatures, of a thermoplastic resin 
which is usually quoted in physical data tables as having a 
tensile strength of 7000 to 9000 psi. (The conditions of testing 
are specified on the curves.) This is obviously a misstatement, 
since the maximum tensile stress varies almost 4000 psi within 
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the range of ordinary room-temperature changes. Since tem- 
perature changes of —20 F to 140 F are not uncommon in human 
experience, it may be concluded therefore that the original 
statement of tensile strength was hardly more than the expres- 
sion of an order of magnitude. 
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A second important factor is indicated by the 


T 


curves of Fig. 2, which shows the different ten- 
sile-stress-strain curves obtained by using differ- 
ent time rates of testing. Because it is difficult 
to make such tensile-stress measurements, com- 
pressive-stress tests have been resorted to in ex- 
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Compressive-strength tests are usually made 
by squeezing a cube or cylinder of the materia] 
between the crossheads of a testing machine 
while measuring the load required and the rela- 
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testing machine is designed to apply a constant 

rate of strain and by some balance mechanism 

to measure the resultant loads. Fig. 3 shows 

some compressive stress-strain data obtained in this manner 
for the same organic plastic whose tensile-stress-strain data were 
shown in Fig. 1. Again it is obvious that the usual ‘‘table 
value’’ of 11,000 to 13,000 psi fails to represent actual data. 

Since the compressive strength of an organic plastic is de- 
pendent on the temperature and the rate of straining (other fac- 
tors such as test-specimen shape and previous history also enter 
into laboratory evaluation) it would be expected that none of 
the data presented would be of much value in designing for 
constant stress externally or internally applied. This is true, 
and Figs. 4 to 8, inclusive, show to what degree the structural 
designer must discount the published ‘‘table data.”’ 

Fig. 4 shows the relation between time of application of a 
constant load (applied between parallel plates by a lever-and- 
weight mechanism) and the compressive strain of a 1/,-in. cube 
of the thermoplastic resin. The first deformation takes place 
so quickly that it cannot be shown on the curve except as a 
vertical shift from zero strain to a small (about 2 per cent) flow- 
starting strain at zerotime. From then on the rate of strain, as 
defined by the slope of the curves shown, tends to decrease with 
time. This decrease of rate of strain is partially due to a form 
of work hardening of the thermoplastic and partially to the 
decrease of the average unit compressive stress resulting from 
the ‘‘barreling-out"’ of the test specimen. The secondary up- 
ward turn of the curve is characteristic of some resins. It is 
probably due to some sort of breakdown of the structure of the 
resin. The effect of the change in cross-sectional area has been 
approximately compensated in the dotted curve by calculating 
the instantaneous compressive stress at the end of the test and 
using this stress value to determine a corrected rate of deforma- 
tion. The remaining curvature indicates the existence of a 
work-hardening effect in the resin. 

The curve of Fig. 4 is for one initial value of compressive 
stress and one temperature. Other such curves can be drawn 
for other stress values and other temperatures. Such a family 
of curves soon becomes complex and difficult to visualize. For 
the purpose of practical use it is convenient to plot the 
logarithm of time versus the applied stress at some arbitrary 
temperature and plastic (gross minus first or elastic) strain value. 
Fig. 5 shows the details of such a curve for a 10 per cent 
plastic strain and a temperature of 30 C(86 F). The usefulness 
of these data can be further extended by plotting a family of 
curves for different temperatures, such as are shown in Fig. 6. 

If we now plot the compressive stress at 10 per cent strain, 
obtained by compressing at the rate of 0.05 in. per min (from 
Fig. 3), and the compressive stress which produces a 10 per cent 
plastic (not completely self-recoverable) deformation in 10,000 
min (about 7 days), versus temperature, we obtain the two 
curves shown in Fig. 7. Thecurve for sustained compressive 
stress lies below that for a sustained rate of compressive de- 
formation at every temperature. From this it is obvious that 
the ‘‘table value’’ of 11,000 to 13,000 psi when used for design- 
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ing a structural member, may be in error by a factor of as 
much as 7 within the range of service temperatures. 

All of these data have probably created the impression that 
such materials as these can hold little attraction for use in 
structural design. This might be true if it were not for the fact 
that some of the other properties of the material, such as the 
afore-mentioned low density, transparency, and formability, are 
desirable in some applications. In addition to this some of the 
synthetic resins are so homogeneous that when their limitations 
are known they are pleasing materials to work with. 

Fig. 8 shows an extended curve of compressive stress versus 
the logarithm of time for the methacrylate resin that we have 
been. considering. Such curves are tedious to obtain experi- 
mentally but are interesting because they encourage us by their 
upward turn at the lower stress values. This inflection indi- 
cates the existence of a limiting allowable stress which will not 
produce the specified flow. Other simulated service tests have 
shown that such a limit does exist. These observations have 
encouraged an ever-increasing number of uses of this resin as a 
stress-bearing material. Most of these applications have been 
in windows for pressure-tight enclosures where the qualities of 
formability, low unit weight, and optical clarity are desirable. 
Recognition of such stress-bearing limitations of plastic ma- 
terials of construction should facilitate and improve these 
applications. 


EFFECT OF INTERNAL STRESSES 


Materials are also frequently subjected to the action of 
stresses which are not obviously existent. Molded thermo- 
plastics are usually subjected to the action of internal stresses. 
Most of the thermoplastic resins now commonly in use have 
some elastic property. When these resins are molded, their 
elastic property, combined with the molding conditions, and 
their relatively high coefficient of expansion, cause stresses to be 


FIG. 9 THREE INJECTION-MOLDED PIECES, PHOTOGRAPHED AS 
RECEIVED, BY NATURAL LIGHT (TOP) AND BY POLARIZED LIGHT 
(BOTTOM) TO SHOW INTERNAL STRESSES 
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FIG. 10 THREE INJECTION-MOLDED PIECES OF FIG. 9 AFTER HEAT- 

ING FOR ABOUT 100 MIN aT 170 F, PHOTOGRAPHED BY NATURAL 

LIGHT (TOP) AND BY POLARIZED LIGHT (BOTTOM) TO sHOW DIS- 
APPEARANCE OF INTERNAL STRESSES AS A RESULT OF HEATING 


set up within the material. This happens in any of the methods 
of molding but most particularly in so-called ‘‘injection”’ 
molding. At the top of Fig. 9 are shown three injection- 
molded pieces. At the bottom these same pieces are shown 
as observed in polarized and analyzed light. The presence of 
internal stresses is revealed because the material is photoelas- 
tically stress-sensitive. The stress concentration around the 
injection gate will cause a permanent deformation at this spot 
if the piece is heated to the temperature at which these stresses 
equal or exceed the flow resistance of the material. At the top 
of Fig. 10 these same pieces are shown as they appear in natural 
light after they have been heated for about 100 min at 170 F, 
while in the view at the bottom the use of polarized light has 
revealed the fact that most of the internal stresses have been 
relieved by this treatment. 

A measurement of the recovery deformation could be com- 
bined with data on the constant stress-strain characteristics of 
the material to determine the actual stresses formerly existent 
in the material. It is not at all unusual to observe stresses 
which are capable of causing dimensional deformations of 10 
per cent within the service temperature range. A somewhat 
exaggerated case of this sort was noted in a cylinder 1 in. in 
diameter and 1 in. long which was compressed to about 84 per 
cent of its original height by a stress of 12,000 psi at 20 C (68 F). 
On being heated to 100 C (212 F) this piece recovered to about 
93 per cent of its original height. Obviously, this might void 
the piece for its intended use. Such difficulties can often be 
avoided by taking into account the possible effects of such 
stresses and devising changes in the molding technique which 
will minimize their formation. 

It is hoped that this discussion will encourage further labora- 
tory and practical experimentation with thermoplastic resins 
with the view of obtaining more complete data of real value to 
the plastics engineer and designer. 
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DEFINING EQUITABLE LIMITS 


DUST EMISSION From STACKS 


Me discovery and use of coal asa source of energy has 


done much to advance our present civilization, but it 

has unavoidably been accompanied by other conditions 
which are annoying and, to a small degree, harmful. Among 
them is the dust which is continually being discharged into the 
atmosphere from all solid-fuel-burning equipment whether large 
or small. Engineers are not unmindful of the need for the im- 
provement of this condition. Much time and money have 
been applied to the solution of the problem with the result that 
remarkable progress has been made in the last ten years. That 
the future will bring even greater strides in this direction, we 
have every reason to expect. 

Although this paper deals mainly with the problem of dust 
emission from central and industria! plants, it should be recog- 
nized that some form of control must be extended to the small 
coal consumers if we wish to attain considerably higher freedom 
from dust in the air. Surveys both in this country and in Eng- 
land have shown that the multitude of small users of solid fuel 
are more responsible for air pollution than the few large con- 
sumers. 

Some limit to the amount of flue dust discharged into the 
atmosphere is a necessity. It is only when we try to decide 
what the limit should be that disagreements arise. What is 
reasonably possible in the way of flue-dust elimination with 
commercial equipment now available for this purpose? There 
is no exact mathematical answer to this question. Allowable 
limits of dust emission are mainly a matter of definition. If 
they are to be equitable limits they should be based upon con- 
sideration of all the factors involved. Let us then review the 
more important factors that should be considered. 


IMPORTANT FACTORS TO BE CONSIDERED 


First of all, the location of the plant is a principal factor 
which should influence the allowable limits of dust emission. 
Within a radius of one to five miles, depending on the height of 
the stack, size of the dust particles, and other factors, some 
annoyance will probably be caused at times by the dust dis- 
charged into the atmosphere. The dust escaping from a stack 
near a residential or business area undoubtedly causes more com- 
plaints than the same amount ina rural or purely manufacturing 
area. 

The size of dust particles is an important factor in determining 
the annoyance they cause. Large-size particles are almost cer- 
tain to bring immediate complaint. Particles that are indi- 
vidually too small to be seen with the unaided eye remain in 
suspension for long periods of time and are rarely considered as 
a source of annoyance except in the case when they are black 
and in mass appear as smoke. Probably their chief nuisance 
lies in the fact that they reduce the transmission of sunlight, 
especially in the ultraviolet part of the spectrum. 

Because less annoyance is caused by the small particles, there 
is a movement, which started in Europe, to define the ‘‘nuisance 
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range’’ for flue dust as those particles larger than 20 microns in 
mean diameter. The medical profession and health authorities 
will probably object to this definition and urge a lower limit. 
There are good arguments on both sides. 

The blackness of the dust particles is another factor to be con- 
sidered. Every effort should be made to foster those combus- 
tion conditions which decrease the carbon content of the flue 
dust. Usually the pulverized-fuel-fired plants have an ad- 
vantage when compared with the stoker-fired plants in this 
respect. 

Let us consider next the height of the stack. We have been 
discussing the dust concentration in the escaping flue gas, when 
what we are really interested in is. the concentration of the de- 
posited and suspended dust resulting from this discharge. 
Although the total quantity of dust discharged is virtually 
unaffected by the height of the stack, the height materially 
governs the area over which the dust is distributed. Another 
advantage obtained from high stacks is that much of the dust 
may be carried beyond the point where it can cause a nuisance 
before it is deposited. Therefore, to be consistent we should 
have a higher allowable limit for dust emitted from high stacks 
than from low stacks. 

Consideration should be given to the ash content of the coal 
in normal use in the geographical area before arriving at any 
limits for dust emission. For pulverized-fuel-fired units es- 
pecially, the quantity of dust leaving the furnace is roughly 
proportional to the ash content of the fuel. Virtually all types 
of dust-separating apparatus have approximately constant 
efficiency irrespective of the dust concentration of the gas enter- 
ing them, all other factors remaining constant. Therefore, the 
higher the ash content of the coal used the more difficult it is to 
meet a given limit of dust emission. 

The quantity of dust carried with the flue gases from the 
boiler to the dust separator is also dependent upon such factors 
as the type of firing, type of furnace, and burning rate. For 
high ratings, especially with some types of coal, the carbon 
content of the dust may be so high that the quantity of dust 
entering the separator exceeds the aggregate ash in the coal 
burned. Under more favorable conditions the quantity of flue 
dust may be in the order of one half the aggregate ash in the coal 
burned. In this connection it is of interest to note that slightly 
less ash results from the combustion of coal in a commercial 
furnace than is shown by the standard laboratory analysis. 
Failure to take this into consideration has been known to result 
in incorrect conclusions as to dust-separator efficiencies when 
the quantity of dust entering the separator was computed from 
the weight of coal burned and its ash content. 


THE QUESTION OF COLLECTOR EFFICIENCY 


One could hardly present a paper of this type without dis- 
cussing efficiency of collection obtained with commercial-type 
dust separators. Collector efficiency is probably the biggest 
single factor which should be considered in defining allowable 
limits of dust emission and it is also the one most open to de- 
bate. Extravagant claims have been made by some manufac- 
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turers of dust-separating apparatus in the past. A scarcity of 
complete test data on full-size installations is one of the causes 
of this condition. Knowledge of how to obtain reliable field 
data has not been widespread. With an A.S.M.E. Power Test 
Code in tentative form and soon to be made a standard practice 
for the Society, more test data which can be considered reliable 
should soon be available. 

Eighty-five per cent over-all efficiency of separation is still a 
value obtained by but few installations day in and day out. It 
is true, guarantees of 90 per cent and even better have been made 
and met on acceptance tests, but in everyday operation the ac- 
ceptance-test value is maintained only in those plants which 
take exceptional care in the operation and maintenance of their 
dust-separating equipment. To assure optimum performance, 
it is also necessary to have trained personnel and adequate test 
instruments for periodic checks on the performance of the dust- 
separating equipment. 

It seems reasonable to assume that in the average plant the 
dust separators operate at about 5 per cent below their accept- 
ance-test efficiencies. This may seem like a relatively small 
difference when dealing with dust, but suppose the specified 
limit of dust emission can be met with a 90 per cent separator 
and a separator of this efficiency is purchased which meets its 
guarantee on the acceptance test. If in actual operation, how- 
ever, it averaged only 85 per cent, the specified limits of dust 
emission would be exceeded by 50 per cent, a value which 
would surely be considered excessive. 


PRESENT BASIS FOR LIMITS EXAMINED 


The application of the factors discussed to the problem at 
hand leads to an examination of existing tentative limits. 
There is a tendency in this country to adopt the same limits of 
emission as have been established in England. This would 
seem to presuppose that conditions are similar in the two coun- 
tries and that the English have found their limits workable. 
Both suppositions are open to debate. 

Such flue-dust critera as have been formulated have followed 
the practice set up by health authorities for making dust 
counts by expressing the limits in terms of the amount of dust 
per unit volume of gas. The dust concentration, expressed in 
terms of the quantity of flue gas, is admittedly convenient since 
it requires no knowledge of what has happened before the point 
of measurement, but it has the effect of penalizing the better 
operated plants. The smaller the percentage of excess air sup- 
plied for combustion and the tighter the flues, the higher the 
dust concentration, all other factors remaining the same. 

Would it not be better to base our permissible limits on the 
weight of fuel burned? We could accomplish this result and 
still keep dust concentration as our unit if the volume of gas 
leaving the stack were corrected to that which would exist at a 
fixed temperature and a fixed CO, content. The change in the 
quantity of air supplied to produce any given change in CO, of 
the escaping gases is easily computed. The small extra cost 
for measuring the CO: should not make this correction pro- 
hibitive. 

If it were possible to determine the average flue-dust emission 
(a method for doing this will be discussed subsequently), 
would it not be better to use the average for each 24 hours than 
to specify a maximum which should never be exceeded? A 
plant which never exceeds the permissible limit but always 
operates close to it is obviously not as good as another plant 
which sometimes exceeds the limit but has a lower average 
value. 


CONTINUOUS CHECK ON DUST EMISSION SUGGESTED 


This discussion prompts the author to suggest the following 
procedure, namely, that a single sampler be operated continu- 
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ously in each stack at a predetermined position where mean 
values are obtained and that the sampled dust be removed and 
weighed either every watch or once a day. If such measure- 
ments were incorporated as part of the regular station records, 
it would be easy to detect impairment in dust-separating effi- 
ciency. All too often dust separators are neglected once they 
have been instilled and the acceptance test made. The expense 
of a complete test at frequent intervals is prohibitive. Then it 
seems imperative to have a continuous method of checking dust 
emission even though such reading would not approach the 
same degree of accuracy obtained with a complete survey of the 
stack. 

With pulverized-fuel-fired plants the dust particles are small 
and therefore they mix more thoroughly with the gases. This 
means the dust concentration is more nearly uniform and that 
the position of the sampling tube in the stack has less effect upon 
the results obtained. The same condition will exist in stoker- 
fired plants equipped with dust separators which remove vir- 
tually all of the dust particles larger than 44 microns. Plants 
not equipped with dust separators that remove all of the larger 
particles will find it more difficult to obtain an average value of 
dust concentration with a single sampling tube. 

In order to install a continuous sampler that will function 
properly, certain requirements should be adhered to. The dust- 
separating device in the sampling line should be located at the 
point where the sampling tube emerges from the stack even 
though it is necessary to locate the sampling tube some distance 
above the roof. If this should prove impossible it is necessary 
either to steam-jacket the line or run it inside of the stack; even 
so, a long line between the sampling point and the separating 
device is not conducive to reliable results. 

The dust-separating device should be a small cyclone of high 
efficiency (i.e., 97 to 98 per cent) or a cloth filter bag. With a 
cyclone the problem of controlling the sampling rate is reduced 
since the resistance for a given gas-flow rate does not change. 
By connecting the discharge line from the dust separator to the 
inlet side of the induced-draft fans a change in sampling rate 
will accompany each change in load. This will tend to main- 
tain roughly the required sampling rate at all loads once the 
correct sampling rate has been adjusted for an average load. If 
found necessary, minor adjustments of the sampling rate could 
be made by an attendant stationed near this part of the plant. 

A sampling nozzle of the ‘‘null’’ type with pressure connec- 
tions extended to the point where the control valve is located is 
virtually a necessity. As a measure of the total volume of gas 
sampled, a gas meter of the integrating type will be found to be 
most suitable. 


Combustion Space, Setting Height, Smoke 


O throw some light on the question of the correct com- 

bustion space and setting height that should be allowed in 
boilers fired by underfeed stokers using bituminous coal, a field 
survey has been conducted by the engineers of the Battelle 
Memorial Institute for stoker, coal, and boiler interests. The 
report presents data obtained in a factual survey of 102 installa- 
tions and an experimental survey of 22 installations in various 
cities including both high- and low-volatile coals and cast-iron 
and steel boilers fired with stokers burning 20 to 900 lbof coal per 
hr. No relation was found between the rate of heat liberation 
per unit of furnace volume and the amount of smoke emitted 
but a trend toward decreased smoke with increase in setting 
height was found for stokers feeding more than 400 lb of coal 
per hr. Paper presented by R. C. Cross, R. A. Sherman, and 
H. N. Ostborg, at 33rd Annual Convention, Smoke Preven- 
tion Association, Milwaukee, Wis., June 13-16, 1939. 
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MACHINE DESIGN and 
MOTION ECONOMY 


Building Motion Economy Into Machine Tools Some Examples 
and Suggestions 


By O. W. HABEL’ anv G. G. KEARFUL?’ 


correspondence with Mr. Tel Berna of the National 
Machine Tool Builders’ Association in regard to some 

ideas in applying the principles of motion economy to the 
design of machine tools. Mr. Berna apparently discussed this 
correspondence with some members of The American Society 
of Mechanical Engineers, and, as a result, we were invited to 
present our ideas before this group. We make this explanation 
because we do not wish to leave the impression that we pre- 
sume to be autherities on building machinery. We are only 
users of machinery, but we believe that our suggestions may 
result in machinery which will better suit our requirements. 

The machine-tool industry has done a remarkable job in re- 
cent years in building machines which give us the speeds, 
feeds, and accuracy we now enjoy. Many special machines 
have been built, the performances of which have been amazing, 
and their use has made extraordinary economies possible. In 
our experience the machine-tool men will give us anything 
we want in the line of efficient machinery if we tell them what we 
want, pay the price, and wait for them to design and build it. 

However, in our opinion not enough thought and attention 
have been given to the efficient use of the man who operates 
the machine. 

In our opinion the most important principles of motion 
economy as advanced by the Gilbreths, Segur, Mogensen, and 
others, are: 


H cores in 1939 the Saginaw Steering Gear Division had 


1 Eliminate all unnecessary movements of the workman 
2 Shorten and simplify all necessary movements 

3 Balance the work 

4 Minimize use of the eyes 

5 Eliminate the use of the hands as holding devices. 


Some ways in which these principles may be applied are as 
follows: 


1 To eliminate unnecessary movements: 

(a) Replace hand movement by mechanical movement 

(6) Replace hand movement by foot or knee movement 

(c) Eliminate the passing of work, tools, or controls 
from one hand to the other 

(4) Combine movements by providing controls with 
multiple functions 

(e) Provide for drop discharge of finished work. 


2 To shorten and simplify mecessary movements: 
(4) Keep movements within normal work space 


1 Factory Manager, Saginaw Steering Gear Division, General Motors 
Corporation, Saginaw, Mich. 

* Methods Engineer, Saginaw Steering Gear Division, General 
Motors Corporation, Saginaw, Mich. 

Contributed by the Machine Shop Praetice Division for presentation 
at the Annual Meeting, Philadelphia, Pa., Dec. 4-8, 1939, of Tue 
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(6) Eliminate barriers 


(¢) Arrange for getting and disposing of material in ad- 
jacent locations. 


3 To balance the work: 


(a) Eliminate wait of one hand 
(6) Keep both hands busy with wseful work. 


4 To minimize use of eyes: 


(a) Eliminate hard-to-find controls (avoid small buttons) 
(6) Aid positioning by use of bellmouths and bullet noses 
(c) Keep necessary use of eyes within minimum area. 


5 To eliminate use of hands for holding: 


(4) Eliminate use of hands for holding machine part 
(6) Eliminate use of hands for holding work. 


For several years we have been applying with excellent 
results these principles to our productive operations and the 
proposed application of them is now definitely borne in mind 
when designing jigs, fixtures, dies, benches, and special equip- 
ment made in our own plant. However, in the purchase of 
machine tools we find in many cases that these principles have 
not been considered in the fundamental design and that we 
either cannot get what we want or must pay extra for them. 

Our own experience with our tool designers and toolmakers 
who were given motion-economy training leads us to believe 
that the machine-tool industry with properly trained designers 
could furnish us at no extra cost machines-with these motion- 
saving principles built into them. With their designers thor- 
oughly grounded in the principles of motion economy, the in- 
dustry would be able to design and build the more or less 
standard machines so as to utilize the machine operator's time 
much more efficiently. In cases where special machines are 
justified, the machine-tool builder would come to us better 
qualified to suggest economical methods of doing the job with 
more efficient use of the machine operator's time and, perhaps, 
fewer special features in the machine, thus achieving the de- 
sired economy at /ess cost. 

As a concrete case, in our plant, we had a rethreading opera- 
tion on a ball stud for which we used a standard two-spindle 
threading machine which cost $1356. This machine produced 
600 parts per hour. Later, due to increase in production, we 
needed another machine. At this time our master mechanic, 
who, with his more highly skilled toolmakers had just com- 
pleted a course in motion economy, asked to be allowed to 
build the additional machine applying these principles. His 
machine cost $786 and produces 1100 parts per hour with, we 
believe, less effort on the part of the operator. Thus, with an 
investment of about one half as much money we have a machine 
that does almost twice as much work per man-hour. 

The illustrations on the next two pages demonstrate some 
ideas of good and bad motion-economy design in machine tools. 
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INACCESSIBLE 
LOADING 


CUT BACK $0 AS 
WITHIN NORMAL WORK 
AREA 


HOW A MODERN FURNACE WAS REBUILT WITH THE OPERATOR IN MIND 
wo new modern furnaces as built (/eff) required two superlong-armed men to ae the conveyer belts loaded. The furnaces were rebuilt 


right). Counterweights were placed below the floor. Conveyer belts were extended and tables cut back. These changes made it possible 
for one man to operate both furnaces. ) 


HEADS POINTING OPERATOR READS BOTH CHARTS 
WARD ONE POSITION WITH 
| HEADS TURNED I 


THE OPERATOR NOW USES HIS HEAD INSTEAD OF HIS FEET 


(This dynamic balancing machine was delivered with chart heads at each end pointing straight forward (/eft). This made it necessary for the 

operator to walk about eight feet from one end of the machine to the other each time he checked the balance of the part. A simple change 

(right) made it possible to turn the chart heads in at an angle so that a man standing at the center of the machine can observe both charts 
without taking a step.) 
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ONE CONTROL WAS DESIGNED TO DO THE WORK OF TWO 


(Air-operated lathe tail center (/eft) with two separate controls, one an air valve, which advances and returns the center, and the other a clamp. 

These have been combined in the illustration at the right. Air-operated lathe tail center with only one hand lever (right) which operates both 

clamp and air valve. Note the fork on the air valve which is picked up by the cam on the locking lever. This combination results in a direct 
saving by reducing the ‘‘down"’ time of the machine between cycles.) 


ADDED Ct 


BUTTON FURNISHED BY FOOT PEDAL 
| BUILDER, OUTSIDE NOR- SUBSTITUTES 
MAL WORK AREA MOTION 
FOR HAND 
MOTION. 


ATTENTION TO SIMPLE DETAILS MAKES A BETTER MACHINE 


(Left: Rethreading machine designed and built by men schooled in motion economy, which cost only one half as much and turns out twice as 
much production as a standard machine. The operator sits comfortably at his work. Each hand picks up a blank from the convenient table 
and loads the two-station fixture. Pressure of the right foot on the air valve operates the clamping mechanism. Pressure of the left foot brings 
the die heads down. When the operation is completed, pressure of the right lon causes threaded parts to drop into the discharge chute and 
Out into a tote pan. Center: One of the most common faults with machines as received from the builder is that they are equipped with small, 
hard-to-find starting buttons. On the machine shown in the center the operator had to lean back, twist his body, and ‘‘eye-direct’’ his hand to the 
button each time the machine went through its cycle. This can be remedied by installing a palm button close to the loading station which will 
result in a direct saving by reducing the ‘‘down"’ time of the machine between cycles. Réght: The addition of a simple foot pedal freed both 
hands on this countersinking operation and resulted in a 47 per cent increase in production.) 


GRADUATE WORK zn 
ENGINEERING 


Development of a Part-Time Program at the University of Tennessee 


By CHARLES E. FERRIS' anp RICHARD O. NIEHOFF’ 


mile from the main campus of the University of Tennessee 

at Knoxville, approximately 500 professional and sub- 
professional engineers are employed by the Tennessee Valley 
Authority. In addition there are at least 100 other engineers 
in local industries located within reach of the University who 
are eligible for participation in a part-time graduate-training 
program. Although this article is primarily concerned with the 
engineering employees of the Tennessee Valley Authority, the 
entire group of practicing engineers of the Knoxville area is 
considered in the educational plans which are being made for 
the development of a part-time graduate program. 


[: THE PRINCIPAL engineering offices, located about one 


DEVELOPMENT OF THE PROGRAM 


The in-service training program for engineers is guided by 
objectives and policies which apply to all phases of the Author- 
ity’s educational and training program for its employees. 
This program is administered by the training division of the 
personnel department. The principal objectives and policies 
which are pertinent for an understanding of this description are 
as follows: 

Aims and Objectives. The program is designed to assist 
employees: 


1 In increasing their efficiency on their present jobs. 

2 To become qualified for more responsible positions with 
the Authority. 

3 To continue their technical and professional develop- 
ment. 


Policies. The policies established for the conduct of the 
program are as follows: 


1 The training division has no preconceived ‘‘curricu- 
lum"’ which it has developed and which it attempts to promote 
among engineering employees. It functions rather as a co- 
ordinating agency through which individual employees, 
groups of employees, and the training committee can find assist- 
ance in carrying out their educational plans. 

2 All participation is voluntary. 

3 All fees for tuition and supplies are paid by the employees 
who enroll in the classes. 

4 All classes are given on the employees’ own time. 

5 Employees who have attended at least half of the sessions 
of any of the engineering classes are given the option of having 
a training-participation report filed as a part of their personnel 
record. The report includes a description of the course content, 
method of conducting the course, extent of participation of the 
employee, and an evaluation of his work. 


BEGINNINGS AT NORRIS 


The training program for engineers began shortly after the 


1 Dean, College of Engineering, University of Tennessee, Knoxville, 


Tenn. 


* Supervisor of In-Service Training, Tennessee Valley Authority, 
Knoxville, Tenn. 


creation of the Authority, during the construction of Norris 
Dam in 1934-1935. At that time, approximately 70 employees 
were enrolled in classes of an undergraduate grade which were 
offered in cooperation with the University of Tennessee, Ex- 
tension Division. As the Authority's staff of engineers in- 
creased and headquarters were established in Knoxville, 
several of the classes were repeated there, in addition to several 
informal noncredit seminars, which were not a part of the co- 
operative plan with the University of Tennessee. 


PROGRAM FOR 1936-1937 


Early in the fall of 1936, individual employees and groups 
of employees began to make their interest in educational 
activities known to the training division of the Authority. 
The administrative officers and faculty members of the Univer- 
sity of Tennessee were approached concerning the possibilities 
of cooperation in the offering of graduate classes to the Author- 
ity’s employees. As a result of these explorations and the an- 
nouncement of the possibilities to all employees, 101 enroll- 
ments were made in concrete structures, water-power engineer- 
ing, transmission-line theory, and advanced mechanics. All 
of the courses were offered for graduate credit and taught by 
qualified professors of the University. Extra compensation 
was given by the University to these professors for their addi- 
tional teaching. Class sessions were held both on the campus 
of the University and in the offices of the Authority. The work 
was administered by the Extension Division of the University. 

Throughout the year, numerous employees raised questions 
about the residence and accrediting restrictions which were 
then in force under the rules of the graduate committee. On 
two separate occasions, this committee saw fit to act on requests 
for a more liberal interpretation or revision of their rules to fit 
the growing demands for the accreditation of a program which 
would permit those interested to pursue work toward a mas- 
ter's degree. 


PROGRAM FOR 1937-1938 


The enthusiasm and sincerity, displayed by these adult stu- 
dents during the first year of the program, stimulated confi- 
dence in the developing project. During the 1937-1938 aca- 
demic year, another group of graduate courses was offered which 
attracted 100 different employees for a total of 144 enrollments. 

Three of the courses were given by officials of the TVA whose 
qualifications to teach graduate work met the standards set 
by the University. The addition of these three special instruc- 
tors increased the breadth of the courses offered. They also 
added to the classes which were fully accredited for residence 
work. 

At the end of the 1937-1938 year, it was obvious that the 
program would either be curtailed or some changes would need 
to be made in the regulations governing graduate work because 
several of the part-time students had exhausted the number of 
courses which could be taken for graduate credit under the 
then existing rules. In addition, it became more apparent to 
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all concerned that the Authority's engineers were seriously 
interested in the professional development which could be 
gained through additional academic preparation. This fact 
stimulated representatives of both the University and the 
Authority to find some satisfactory answer to the problems of 
administration which were developing. 

During the spring of 1938, the graduate committee of the 
University, upon recommendation of the faculty of the College 
of Engineering, considered a comprehensive plan which dealt 
with all phases of a project to integrate the program for part- 
time engineering students with the program for full-time gradu- 
ate students. After considerable discussion the following 
plan which is now in force emerged: 


1 All work is given as part of the regular offering of the 
College of Engineering and is administered by the regular 
academic officers of the University (in contrast to the previous 
administration by the Extension Division). 

2 All classes are scheduled at 5 p.m., on Saturday mornings, 
or in the evenings and are held on the campus of the University. 

3 Wherever possible, graduate work for the full-time 
graduate students and the part-time graduate students is offered 
in the same classes, thereby reducing the teaching load, elimi- 
nating duplicate instruction, and improving its quality. This 
latter value is aided in part by having a slightly larger class, 
sufficient to be stimulating both to the instructor and to the 
students. 

4 All of the work is fully accredited for residence require- 
ments. 

5 Part-time students are not permitted to earn more than 
six hours’ credit each quarter. 

6 TVA engineers, interested in and capable of giving gradu- 
ate work, continue to be used as instructors on the same basis 
of selection as regular members of the graduate faculty. 


PROGRAM FOR 1938-1939 


The principles of the plan for a closer integration of the 
graduate program have had one full year of testing. The results 
of the year’s enrollments appear to bear out the soundness of 
the plan. One hundred and thirty-five enrollments were made 
in 16 courses,* of which 7 were taught by TVA officials. The 
greater flexibility of the administrative plan has resulted in the 
continued service of those engineers who want an occasional 
course to keep abreast of recent developments in engineering, 
and also those engineers who wish to take sufficient work to 
earn a master’s degree. There are approximately 25 engineers 
who have taken at least a third of the total number of necessary 
courses for the master’s degree. A number of the men are ex- 
pected to finish the requirements during the current year. 


PARTICIPANTS IN THE 1937-1938 couRsEs 


Of greater interest perhaps than the administrative considera- 
tions and educational procedures thus far indicated are the 
data on the actual participants in the program. The students, 
after all, limit the quality of work which can be achieved, 
determine in a large measure the difficulty of the work assigned, 
and in other ways form a principal consideration in the analysis 
and description of any educational program. 


AGES OF PARTICIPANTS 


Most of the part-time students are young engineers. Seventy- 
five per cent of them have been graduated from college within a 


*Statically Indeterminate Structures I and II; Administration of 
Engineering Projects I and II; Engineering Valuation; Advanced 
Mechanics I, II, and III; Waterworks Engineering; Transmission-Line 
Theory; Electrical Power Circuits; Hydraulic Jump and Backwater 
Curves; Hydraulics of Flood Control; Hydraulic-Engineering Design; 
Chemical-Engineering Economics I and II. 
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period of approximately 12 years (three student generations). 
From all indications of the analysis made by the Committee on 
Professional Training of the Engineers’ Council for Professional 
Development, this is the crucial period in the professional life 
of the engineer. This is the period after graduation when the 
‘“future engineer who, as a student, has enjoyed a congenial 
environment with its prescribed lessons is likely to find the 
school of experience a hard one. He is apt to lose his bearings 
in a sort of no man’s land.’’* The curve of an engineer's de- 
velopment, devised by this committee, shows horizontal prog- 
ress for a period after graduation from college. 

In other reports of this Council's deliberations on the pro- 
fessional development of engineers, a set of principles is worked 
out which indicates the proper age for the certification of 
young engineers to be approximately 25 to 30 years. The 
taking of advanced courses in technical subjects as well as gen- 
era] development and progress in responsible engineering work 
are considered essential preparation for a qualifying examination 
which leads to certification as a professional engineer. Fifty 
per cent of the participants in the graduate program are in the 
age classifications thought of as crucial by this committee and 
are apparently on the road to meeting some of the qualifications 
for consideration as professional engineers. 

Perhaps it is just as significant that the other 50 per cent of 
the participants are over the age classification thought to be 
proper for certification. Furthermore, half of this group are 
more mature engineers, 36 years of age and over, who are appar- 
ently finding a return to organized study helpful in maintaining 
contact with current developments, In the Engineering 
Council's zeal for the development of devices to focus attention 
on the young engineers, perhaps some opportunity has been 
overlooked in consideration of the educational needs of the 
older engineer as well. Apparently, the needs of all age groups 
can be fairly well met in classes which focus attention on tech- 
nical developments regardless of the age of the enrollees. 


HIGHEST EDUCATIONAL ATTAINMENT 


The participants in the training program for engineers as well 
as the total group of engineers are essentially college-trained. 
Only 12 per cent of the participants are without a college degree 
or degrees, and only 27 per cent of the total engineering staff, 
which includes the subprofessional classifications, have not 
earned academic degrees. In fact, there are more participants 
who have master’s degrees than there are participants who 
have no degrees at all. 

The backgrounds of training for the members of the staff 
have been secured in many of the major educational institutions 
in all parts of the country. The high level of training of 
the participants, as well as the cosmopolitan character of 
the group, offers an opportunity as well as a challenge to the 
faculty members who are engaged in the teaching. It is ap- 
parent from the analysis of the educational qualifications that 
there is a large group of potential students for whom and with 
whom a strong graduate program can be planned. A large 
percentage of the total group has demonstrated its interest, 
but there remains a large number which offers a stimulus for 
further development. 

In terms of the minimum definition of an engineer adopted 
by the Engineers’ Council for Professional Development, most 
members of the Authority's staff meet the educational require- 
ments necessary for certification. 


SALARY GRADES OF GRADUATE STUDENTS 


By far the largest percentage of part-time graduate students 
are in the lower salary brackets. This is to be expected and 


‘Fourth Annual Report of the Engineers’ Council for Professional 
Development, New York, N. Y., October, 1936, p. 6. 
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parallels the fact that the greatest number of participants are in 
the younger age classifications. Almost 25 per cent of the 
participating group are in the salary grades above $3000, how- 
ever, which indicates that training is not only pertinent and 
attractive to the younger men but also to the older and better- 
paid. Apparently neither the higher salaries nor the advancing 
years (which usually correlate very highly) deter engineers 
who wish to keep abreast of the times by enrolling in post- 
graduate courses. 


REASONS GIVEN FOR TAKING COURSES 


The 69 returns on a questionnaire addressed to the 100 partici- 
pants in the graduate program, which are summarized in Table 1, 


TABLE 1 REASONS GIVEN BY PARTICIPANTS IN THE 
PROGRAM FOR TAKING COURSES 


Reason Number Percentage 

Information only... . 19 

Credit toward advanced degree. 40° 25 
Review and “‘brush-up"’ of work taken some time 

Need facts or techniques to perform present or 

expected tasks..... 59 37 

Total... sissy 100 


* In addition, oe 15 courses were taken for credit without 
reference to an advanced degree. 


indicate that, although 25 per cent of the courses were taken 
with a view to the completion of work for the master’s degree, 
the practical need for information to do present and expected 
tasks is a more important motivating factor. This is an im- 
portant fact and probably a distinguishing characteristic of 
in-service training programs, as contrasted with full-time 
undergraduate work. Related fairly closely to the practical 
need of securing training to do present and expected tasks are 
the reasons given as ‘‘information only’’ and ‘‘review and 
brush-up of work taken some time ago."’ These reasons con- 
note less immediate application than ‘‘need facts or techniques 
to perform present or expected tasks’’ but do indicate a desire 
to keep up with recent developments without any reference to 
credit. Although there is insufficient proof available to indi- 
cate that better work is performed by individuals who enroll in 
courses without reference to credit toward an advanced degree, 
there is some reason to believe that a potentially higher caliber 
of work or of degree of application can be achieved than 
under some circumstances when credit is the chief motivating 
factor. 

Inasmuch as no effort was made to correlate the reasons 
given for taking courses with the ages of the participants, any 
comments which are made in this relationship will have to be 
interpreted as conjectures. The authors believe that there is 
probably a larger proportion of the older participants, who en- 
roll in work for reasons other than the securing of credit, than 
is true of the younger group of participants. Seemingly, per- 
sons motivated by a number of reasons for taking work can be 
accommodated in the same classes without too much difficulty 
as long as there is a basic homogeneity of professional back- 
grounds. 


EVALUATION 


The 69 replies to a questionnaire addressed to the 100 par- 
ticipants, who returned the forms directly to the training 
division, furnished the basis for the statement of opinions 
summarized in Table 2. Although the students were given free 
opportunity to be critical of the instruction which had been 
given, the evaluation which they made was distinctly favor- 
able. Since all participation was entirely voluntary, the 
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evaluation apparently represents a true expression of their 
approval. 

A comparison of the reasons given for enrolling in the courses 
and the evaluation of the work taken is appropriate at this 
point. It was pointed out in Table 1 that 37 per cent of the 
enrollees took the work in order to secure the facts or tech- 
niques needed to perform present or expected tasks. When 
this stated reason for enrolling is compared with the evaluation 
returns, in which 50 per cent of the group expressed a positive 
belief that the courses contributed to “‘increased efficiency and 
quality in present or expected work,”’ there appears to be a high 
correlation between objectives and achieved results. Wherever 
the courses did not seem to have immediate application, they 
did appear to contribute general background which was useful 
in the performance of present or expected tasks. 

This over-all evaluation is not to be interpreted as complete 
satisfaction on the part of all enrollees with all the details of 
the cooperative arrangements and instructional service, but it 
does indicate a high degree of general satisfaction upon which 
future programs can be confidently developed. 


TABLE 2 EVALUATION OF COURSES BY PARTICIPANTS IN 
THE PROGRAM 


Evaluation Number Percentage 
Increased efficiency and quality in present work.. 48 26 
Increased efficiency and quality in expected work. 44 24 
Contributed to general background which is useful 
in performing —" or — tasks........ 88 48 
Negative evaluation. . ene 3 2 


PROGRAM FOR PART-TIME GRADUATE WORK IN ENGINEERING AT 
THE UNIVERSITY OF TENNESSEE COMPARED WITH NATIONAL TRENDS 


Although the program of part-time graduate work in engi- 
neering at the University of Tennessee grew out of a set of local 
conditions, the development is definitely related to the think- 
ing which has been taking place in the professional societies 
and by such organizations as the Engineers’ Council for Pro- 
fessional Development. In 1934 the United States Office of 
Education in cooperation with the Society for the Promotion 
of Engineering Education published a monograph,’ which 
recognized this trend. In that monograph,® the authors point 
to the beginnings of part-time graduate study as one of the 
“most significant phases of the development of graduate work.”’ 
During the year 1933-1934 there were 330 part-time students 
enrolled in 15 institutions. 

A follow-up study of the enrollments of 13 of the same insti- 
tutions, during the 1937-1938 academic year, indicates that 
1916 enrollments were made or approximately a 600 per cent 
increase. Engineers have responded to the opportunity of 
seeking advanced work in engineering in no uncertain terms. 
A careful review of the institutions which are offering work of 
this character, however, indicates that the development is 
largely confined to the great metropolitan centers. Only one 
institution in the whole group which offers a program attract- 
ing as many as 25 students is located in a city’ of less than half 
a million people. The University of Tennessee program is the 
only other one. There appears to be significant opportunity 
still untapped both in large centers as well as small centers, 
and particularly in the latter, to provide high-quality graduate 
instruction for the practicing engineers of the country. 


5 ‘Graduate Work in Engineering in Universities and Colleges of 
the United States,’’ Society for the Promotion of Engineering Educa- 
tion, Pittsburgh, Pa. , 1934. 

. Ibid., chapter 6. 

’ Counting the populations of St. Paul and Minneapolis together in 
the case of the University of Minnesota. 
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REQUISITES for ENGINEERING 
LEADERSHIP 


By A. R. STEVENSON, JR. 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y. 


N ORDER to determine what further educational benefits 

industry should desire for its employees who already have 

a college education, it might first be well to state the funda- 

mental purpose of industry which is: To make more goods 

for more people at less cost and to maintain sufficient profits 
so that new projects can be financed. 

In doing this, it is also necessary to avoid technological 
unemployment because even aside from the humanitarian 
viewpoint more people must have jobs in order that more 
people may have money to buy industry's output. In many 
cases technological improvements increase employment by 
lowering the price so that a larger market is reached, but 
whenever technological improvements do reduce the number 
of employees engaged in manufacturing certain older lines of 
goods, it is necessary to have new inventions and new develop- 
ments coming along to create new branches of industry, thus 
increasing the number of new jobs faster than the old ones 
shrink. 

In order to accomplish all these purposes, the new ventures 
must create new markets. The combined economy of the 
nation does not gain much when new manufacturers enter 
old fields merely imitating existing products and throwing 
people out of work in already existing companies. The only 
justification for a new company entering an old field is when 
the new company can make a real contribution either in greatly 
improved design, better manufacturing methods, or better 
sales and distribution. 

In order that a new project may make a real contribution to 
the national economy: 

(a) The product should fulfill a real need and be designed 
with such useful functions and attractive features that it will 
quickly attain wide public acceptance. 

(6) It must be manufactured at a low cost so that many 
people can afford to buy it and so that it will be worth its cost 
to the purchaser. 

(c) Sufficient sales promotion and advertising must be done 
to sell enough to give the factory the quantity production 
needed to reduce the costs. 

It takes ingenuity to originate such designs, analysis to 
avoid pitfalls, courage to go ahead, and experience to design 
for low cost. 

The engineering is not all over when the project is under 
way. Continuous improvements are necessary for cost re- 
duction and new features must be added from time to time so 
that the product can be sold at profitable prices in spite of 
lower-priced competition. 

In simpler days when material and labor formed a larger 
part of the cost of a product, there was a fundamental called 
the law of supply and demand, which was supposed to deter- 
mine competitive prices at a level which would give a fair 
profit to all concerned. : 

It is questionable whether the law of supply and demand 
under present conditions will lead to profitable competitive 


Address at a dinner of the faculty of the College of Engineering, 
Carnegie Institute of Technology, Pittsburgh, Pa., February 3, 1939. 


prices. The law is basic and must be observed, but with 
modern mechanization, the overhead (expense due to super- 
vision and maintenance of buildings and machinery) is now 
so large in comparison with labor and material that except in 
boom times some manufacturers are likely to quote out-of- 
pocket costs in order to keep their factories busy, with the 
result that competitive prices sometimes are lowered to an 
unprofitable level.! 

About ten years ago Colonel Kettering said that as soon as 
engineering improvements ceased, there would be no money 
in the automobile business for anyone. He said it was only 
the continual improvements which made it possible for com- 
panies to get profitable prices for their cars and that as soon 
as all the cars were exactly alike, price competition would 
result in nobody making money. 

It may be possible, however, to make money without having 
something new and unusual if one has a quantity-production 
advantage coming from a larger percentage of the business 
than any single competitor. 

The foregoing introduction will give the proper background 
for the following discussion of additional educational benefits 
which industry should desire for its employees who already 
have a college education. 


COURAGE AND VISION 


Our country needs courageous leadership which will develop 
and exploit new and unusual projects and be willing to make 
an educated gamble of sufficient advertising and sales-promotion 
funds to obtain a large percentage of the business with conse- 
quent cost and price reductions sufficient to discourage unfair 
imitative competition. A college team which does not have 
the courage to expect to win is very unlikely to win the game. 
Military leaders have always realized the importance of en- 
thusing their troops to expect victory. 

It is adventurous leadership which has made America great 
in the past and will be needed to preserve us economically as 
well as politically from the competition of the dictatorship 
countries. 

Why is this emphasized in a paper on postcollegiate educa- 
tion? Because this courage to adventure with confidence into 
unknown fields is one of the first requisites for leadership in 
industry and engineering. Business leadership has been 
courageous. Men have led, have risked greatly, and have 
shown great fortitude under adverse conditions. The hope of 
high profits induced men to take great risks. Under present 
conditions, however, people hesitate to invest in new enter- 
prises because they believe the possibilities of profits have been 
reduced by economic control and taxation. A study of history 
would show them, however, that, although there have been 
periods more favorable to business, successes were made 
throughout the ages in more hazardous periods by people 
with courage. 

A recent article in the Saturday Evening Post states that the 


‘This statement applies particularly to mass production and not to 
manufacturing as a whole. 
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American public in the ten-year period between 1919 and 1929 
was investing an average of about twenty billion dollars 
every year in producers’ durable goods.? It says that now the 
country is spending only about half this much annually. It is 
pointed out that the two and a half billion which the govern- 
ment is spending annually on ‘‘pump priming,"’ although large 
enough to be a menace to government credit, is not nearly 
large enough to take the place of former constructive private 
enterprise. 

All this proves that what the country needs is courage to 
go ahead with justifiable new enterprises, and it needs engi- 
neers who can invent the new enterprises and who are well 
enough educated to present the new enterprises in reasonable 
form. There is required courage born of confidence based on 
fundamental thinking not only along technical lines but also 
along sociological lines guided by a study of the social neces- 
sities which lead toward the new enterprise and the probable 
social effects which will result from it. 

Courage, therefore, must be included among the qualities 
to be developed. It is not what a man knows but what he can 
accomplish that counts. 

There are always people to discourage any new enterprise. 

How can this courage be developed? By doing things 
that require courage. If the success of an enterprise which 
involves profit or loss, or in some cases life or death, de- 
pends upon the answer, then courage and responsibility are 
required. 

Therefore, practical enterprises should be a part of post- 
college education. 

The big electrical manufacturers try to develop courage 
in the recent graduates by making them responsible for the 
testing of large expensive equipment. 


RESPONSIBILITY 


This has been touched on in the discussion of courage. It 
includes much more. A man must feel a real responsibility 
for his work. One way to develop it is to give young men a 
chance to be responsible in small things where they can get 
the thrill of succeeding. There are too many bosses who try 
to do all the deciding and thus fail to give their assistants a 
chance to be responsible partners. In such departments there 
is danger of chaos when the boss moves on, unless an outsider 
is brought in. 

It must be remembered that where there is no authority, 
there is no responsibility. 


CHARACTER 


The importance of this is so universally recognized that it 
seems platitudinous even to mention it. In these cooperative 
undertakings, it is necessary for mutual confidence that all the 
cards be face up on the table. The condition of Europe is an 
example of the chaos which occurs when statesmen cannot 
trust one another. In our own country, one of the causes of 
the continued depression is the lack of mutual confidence 
between business and government. 

In developing character we use the old axiom that people 
tend to become what you think they are. In our own company 
as in most large corporations, we simply assume that every one 
is honest. 


ENERGY AND WILLINGNESS TO WORK 


Genius has been defined as ‘‘an unlimited capacity for hard 
work."’ This is not a complete definition but it does em- 
phasize an important point. Most all great men like Lamme, 


2 “‘One-Legged Nation,"’ by Harry Scherman, Saturday Evening Post, 
Dec. 31, 1938, p. 23. 


MECHANICAL ENGINEERING 


Westinghouse, Carnegie, Steinmetz, and Edison were hard 
workers. It has been said that ‘‘inspiration is mostly perspi- 
ration.”’ 


PERSONALITY 


In the days when the cave man went out by himself to kill 
game, perhaps personality was not important, but today when 
almost every worth-while undertaking requires the cooperation 
of many people, the ability to get along with others and 
persuade them to cooperate is a necessity. Some people appear 
naturally to have more tact and personal magnetism than 
others, but it would be an unpleasant defeatist philosophy to 
assume that personality traits cannot be improved by proper 
example and supervision. 

Some people say that men never change and must be taken 
as they are, but they are wrong. Even older men improve 
considerably in personality with proper encouragement and 
supervision. It is obviously much easier to persuade a young 
man just out of college to change his attitude and methods of 
getting along with his fellows. The methods of polite usage 
are more necessary to avoid a bad impression on first encounters 
but no amount of superficial politeness will make up for in- 
sincerity. Likes and dislikes are largely intuitional. If 
one likes and respects one’s associates, the feelings will prob- 
ably be reciprocated. 

It is said that an organization reflects the personality of its 
leaders. If the leaders are polite and considerate to every one, 
the young men absorb the same attitude. 

It would be a fine thing for the engineering profession if 
more young men of naturally ¢.utstanding personalities could 
be attracted into it to become the future leaders. 


COMMON SENSE 


It is so easy to go astray. A man should always be trying 
to get a perspective, a sense of proportion, a sense of 
humor. A perspective is impossible without a broad view. 
A man must know many things outside his own specialty in 
order to see his own specialty in the proper proportions. Some- 
times it is hard to see the forest for the trees. To get a proper 
sense of proportion, it may be necessary to neglect details 
temporarily and make approximations. One should usually 
try to guess the answer to a problem before trying to calculate 
it accurately. And, finally, every answer should be examined 
in the light of common sense. In this way, bad slips in 
elaborate calculations can be detected. The accuracy of 
one’s judgments can probably be greatly improved with 
practice. 

Amazing solutions of problems are credited to the sub- 
conscious mind. No thinking mechanism, however, can 
produce accurate results from inaccurate or wrong data. If 
the subconscious mind is to produce correct intuitional judg- 
ments, it is necessary to feed it accurate facts. If vague or 
incorrect information floats into the subconscious mind without 
challenge, it pops up years later warping the judgment. Having 
been allowed to lie in the mind for years, it has an appearance 
of primordial verity when it does pop up. 

The people with the best common sense and intuitional 
judgments are those who make a habit of challenging new 
information and at least briefly examining its verity before 
letting it slip into the storehouse of the mind. 

If one is thoroughly familiar with a few fundamentals, it 
is often easy to decide quickly on the probable accuracy of 
various statements. 

Fundamental thinking is not necessarily mathematical. It 
depends largely upon having a clear physical picture and a 
critical attitude of mind that refuses to accept hearsay in- 
formation without proof. 
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A recent example of the lack of fundamental thinking in the 
field of engineering is rather amusing. Some biologist observed 
the flight of the deer botfly and estimated from his visual 
observation that it flew 800 miles an hour. This figure has 
been quoted, copied, and broadcast for several years. Dr. 
Irving Langmuir® subjected this statement to a series of critical 
fundamental questions, pointing out first that the velocity of 
sound is only 740 miles per hour and that nothing propelling 
itself by wings can fly faster than its buzz. If the biologist 
had used a fundamental approach from any one of a number 
of angles, he would have noticed his error; for instance, if 
he had calculated the power consumed, he would have found 
it to be about one-half horsepower; if he had assumed a 
reasonably high thermodynamic efficiency, he would have 
found that the fly must have consumed one and one-half times 
its own weight of food each second to deliver the power re- 
quired; and, if he had made a little experiment, such as was 
tried by Dr. Langmuir, of attaching a piece of solder about the 
size of a deer fly at the end of a piece of string and swinging it 
around his head, he would have found that the solder became 
a faint blur at 25 miles per hour, a faint line at 40 miles per 
hour, and completely invisible at 60 miles per hour. All of 
these avenues of attacking such a problem are fundamental, 
but it requires a good knowledge of basic physical laws and an 
ability to think for one’s self to apply them critically even 
in such a simple case as this. 


ABILITY TO THINK FOR ONE'S SELF 


This can also be cultivated by encouraging the young men 
to go back to easily recognizable fundamentals and follow 
the thought through by simple logical steps. Even the most 
complicated thoughts can be broken down into a succession of 
recognitions between simple facts. In the interests of speed, 
sometimes these simple intermediate steps are short-circuited 
by people completely familiar with them. 

In learning to think for himself, a man should be careful to 
break down each logical sequence into sufficiently simple steps 
so that he understands thoroughly each step. If he takes 
anything for granted because the book says so or the teacher 
says so, the ability to think for himself is thereby endan- 
gered. 

In later life, it is often necessary to take some other person's 
word for something but, before storing the information away, 
it should be tagged with a label ‘‘second hand and subject to 
question.” 

In scientific work, it is often necessary to project a hypothesis 
or approximation on trial and use it, but one should always 
remember that its universal application has not been proved 
and should be open-minded to new facts that might disprove 
it. 

People used to accept the hypothesis that the world was 
flat and they made successful journeys on that assumption, 
but Columbus was open-minded to the idea that it might be 
round and discovered a new continent. 


INGENUITY AND INVENTIVENESS 


If industry is to be expanded into new fields, these qualities 
are of supreme importance. How men with these qualities 
can be selected and developed would make a long discussion 
by itself. 

Old men make many improvement inventions, but it is said 
that really outstanding discoveries are all made by young men. 
How can they be started inventing at an early age while they 
still have this faculty? The colleges do almost nothing to 
discover or develop it. When professors are asked: ‘‘Does 


3 “The Speed of the Deer Fly,’’ by Irving Langmuir, Science, vol. 87, 
March 11, 1938. 
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this young graduate have intuition and inventiveness?’’ the 
reply is usually: ‘‘I don’t know. There is no opportunity 
in the college course for him to show it." 

It is said that necessity is the mother of invention. It is, 
therefore, important to create situations where necessity is 
able to operate. This arises only in the solution of practical 
problems. 

In the General Electric Company there has been established 
a mechanical-design course. The men in this course are given 
class work in materials and processes because these two elements 
enter so greatly into ingenious design. But the most important 
element is the assignment of students who have sparks of 
ingenuity to work in direct contact with some of the men who 
are ingenious and inventive designers. 

This is in line with the remark attributed to James A. 
Garfield:* *‘My definition of a university is Mark Hopkins at 
one end of a log and a student at the other.”’ 

The value of the doctor-of-philosophy degree has been 
more widely recognized by industry in the fields of physics and 
chemistry than in engineering. The reason perhaps is that 
these fundamental sciences can more easily be practiced in a 
college laboratory. The science professors do researches 
which even though theoretical may be called practical in the 
best sense of the word because they lead to useful results. 
The graduate students associating with these professors get 
the stimulus of helping in real creative enterprises. 

The doctors of medicine, law, chemistry, and physics get 
their stimulus largely from men who «re practicing their 
professions. 

Engineering has a tendency to deal with projects of such 
magnitude that it is hard to handle them in a laboratory.® 
The teacher of engineering, therefore, is often not a practicing 
engineer who can stimulate his pupils by sharing with them 
real creative enterprises. Graduate work would be greatly 
benefited if the professors handling it could all be engaged 
part time in practical pioneering adventures. 

Engineers who will outdistance all competitors are needed. 
As Kipling put it: 


‘They copied all they could copy 
But they could not copy my mind 
And I left them sweating and stealing 
A year and a half behind.” 


EXPERIENCE 


So often when a new enterprise is started, plenty of young 
men with good theoretical background can be found. But 
the few really good men with practical factory experience 
usually are indispensable where they are. Experience hardly 
comes under the head of education. An effort should be made 
to give young men a chance to acquire it. It can best be ac- 
quired in partnership with an older man. The fact that the 
young man is able to calculate complicated problems gives 
him a quicker opportunity to associate with older men of 
experience from whom he can learn more practical things. 
There are a good many informal partnerships in the company 
between an older man with a lifetime of experience and a 
younger man who can calculate. The older man is willing 
to spend time helping to educate the younger man in practical 
matters because the younger man has the theoretical equipment 
which makes him useful to the older man. This prevents a 


* According to well-established tradition, James A. Garfield is quoted 
as having made this remark at an alumni dinner in New York City 
in 1872. 

® Some of the best engineering inventors do make progress by building 
apparatus and experimenting with their own ate 9 
where this is possible, it is valuable. 

From the poem Mary Gloster."’ 
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one-sided relation. Just as in social intercourse the favors 
should not be all one way, so the younger man should have 
the satisfaction of making a real contribution at the same time 
that he is receiving an education in practical matters and 
experience. 


CULTURAL SUBJECTS 


The ability to use the English language is of such great 
importance in securing cooperation that it should be empha- 
sized particularly both in written and in oral work. Practice 
in public speaking is very beneficial. 

The other cultural subjects are also of importance in any 
well-rounded personality, giving perspective and charm, but 
indus ~y feels these are subjects which the colleges should teach 
both to undergraduates and in night schools for the post- 
graduate. 


TECHNICAL ABILITY 


You probably wonder why this has been left to the end. It 
is of great importance but it is much easier to find and to de- 
velop. It is more in the nature of a set of tools which a man 
can learn to use. 

The need in the General Electric Company for more men with 
a good technical education capable of thinking for themselves 
gradually became apparent. In 1922, Dr. Doherty and I 
started the Advanced Course in Engineering. 

The whole method of teaching has largely been based on 
ideas obtained from Dr. Steinmetz and Dr. Berg. ‘The effort 
has always been to make the students think for themselves. 
As far as possible the problems are taken from the actual 
work of the company. Mathematics is taught as a means to 
their solution. Every subject is sifted to its simplest funda- 
mentals and the students are shown how the whole subject 
is derived from one or two fundamental principles, such as the 
law of conservation of energy and a few definitions. 

The A class reviews mechanics, thermodynamics, fluid flow, 
electricity, and magnetism from this fundamental viewpoint, 
with practical problems as illustrations. These practical 
problems differ from textbook problems in that the analysis 
does not follow the lecture precisely. Common sense has to 
be used in making approximations and common sense has to 
be used in judging the correctness of the answer. Some of 
them cannot be fitted into mathematical formulas, but are 
solved by approximate step-by-step methods. Confidence is 
obtained that an answer to any practical problem as nearly 
exact as desired can be found. 

Ten or fifteen of the A-class graduates are selected for two 
further years of study in the B and C classes. While the A 
class is the same for every one, the B class is sometimes divided 
into electrical, thermal, and high-frequency sections. In the 
C class, the electrical and thermal students join in a mechanical 
section while those interested in high frequency have a special 
high-frequency section. 

The men in the B and C classes are circulated from department 
to department on approximately three- or four-month assign- 
ments. 


GOOD FOR MEN AND COMPANY 


This circulation is good for both the men and the company. 
The men get a broader idea of what engineering is and have a 
chance to find out which departments they like the best. The 
department heads get acquainted with a great number of men 
and have a chance to decide which ones they want the most. 
The final placement in departments is usually the result of 
mutual desires on the part of the man and the department. 
The circulation also widens the man's circle of acquaintances 
so that in future years he can obtain the benefit of advice from 
close personal friends in other departments. 


MECHANICAL ENGINEERING 


This whole educational project is coordinated with a con- 
sulting-engineering department. 

It is felt that engineering teachers in industry should be 
practicing engineering just as the professors in medical schools 
are usually practicing medicine and the professors in law 
schools very often practice law. John Dewey,’ the famous 
psychologist, said that if theory is taught separated from 
practice, it is almost impossible to expect the student to apply 
the theory to practical problems, whereas if the theory is 
taught in the first place by practical men in relation to practical 
problems, the student autoinatically learns how to apply the 
theory. 

In the advanced course this is secured by using practical 
problems to illustrate the theory and by assigning the men to 
work for various leaders in the regular engineering departments 
of the company. All the men in the courses are making such 
contributions that there is little difficulty in persuading the 
departments where the men are assigned to accept the cost of 
their salaries. This feeling that a man is contributing his 
share is of great importance. 


CONCLUSION 


We have all felt the disappointment of going on a vacation 
in search of happiness only to find the experience below ex- 
pectation. Those who search primarily for security’ are the 
least likely to get it while the audacious adventurer is re- 
sourceful enough to gain security by his own wits. Many, 
indeed, are the examples of the philosophy that most worth- 
while things in life are obtained best as by-products of striving 
for some other more primary objective. It is true in engi- 
neering education. If the student’s main objective is to learn, 
he can learn most and quickest by reading the work of others; 
the better it is explained, the fewer thoughts he need originate 
and the faster is his progress. That knowledge so gained is 
of little value to him later is recognized, but, if his primary 
objective is to obtain a useful result for some one, he may 
have to think enough to fix firmly the knowledge and the funda- 
mentals for future use. A professor who is a current leader 
in engineering has such problems; he can by his own pre- 
eminent ability lead and challenge the brilliant student and 
finally, if he is a true leader, he can inculcate in the student a 
sense of moral and social responsibility toward mankind, 
which is an essential for those who are to shape our technical 
advance. 

In other words, correct postcollege education is a by-product 
of producing useful results in association with an inspiring 
leader of outstanding ability on some worth-while pioneering 
adventure. 

Industry needs courage, character, energy, and the other 
qualities which have been discussed. Industry prospers in 
proportion as it serves the public. There is plenty to be done. 
On his deathbed, Cecil Rhodes said: ‘‘So much to do, so little 
accomplished.’" The young men coming to industry should 
ask themselves: ‘‘What can we do to help?"’ 


7 **How We Think,”’ by John Dewey, pp. 52 and 53, D. C. Heath 
& Company, Boston, Mass., 1933. 

“The assumption that information which has been accumulated 
apart from wse in the recognition and solution of a problem may later 
on be freely employed at will by thought is quite false. The skill at 
the ready command of intelligence is the skill acquired with the aid of 
intelligence; the only information which, otherwise than by accident, 
can be put to logical use is that acquired in the course of thinking. Because 
their knowledge has been achieved in connection with the needs of 
specific situations, men of little book learning are often able to put to 
effective use every ounce of knowledge they possess; while men of vast 
erudition are often swamped by the mere <A of their learning, because 
memory, rather than thinking, has been operative in obtaining it."’ 

8 ‘‘The Perils of Security,’ baccalaureate address by Dr. Harold W. 
Dodds, president of Princeton University, June 20, 1937. 
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UNINVESTED SAVINGS 


By DONALD S. TUCKER 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


EARINGS before the Temporary National Economic 

Committee (TNEC) have aroused widespread interest 

in the possibility that some savings may fail to be 
invested. Among engineers this interest has been sharpened 
by the appearance of a booklet published by the Machinery 
and Allied Products Institute.* Trade publications have long 
been a valuable source of information with respect to the trade; 
but it should be noted that a trade organization has in this 
instance undertaken to present a lengthy contribution toward 
an understanding of the general welfare. 

Because the pamphlet here reviewed is frankly a polemic 
and starts therefore only where the dispute starts, and because 
the dispute in this instance starts only in the middle of a chain 
of reasoning, some introduction will be needed by the non- 
professional reader in order to understand the issues debated 
here. It is the chief purpose of this review to supply the com- 
mon ground from which the debaters start. In the interests of 
a wider circulation it is unfortunate that some such introduction 
was not included within the book itself. 

Savings that have not yet been invested present a problem 
substantially new. Idle investment money may have existed 
for many centuries; but three things have happened in recent 
years to sharpen our interest: The nature of such uninvested 
money has been more clearly identified; its magnitude has 
fluctuated by huge percentages during the last decade; and, 
finally, economists are now suggesting that variations in the 
volume of these uninvested funds are a principal cause—perhaps 
even the principal cause—of alternations in general business 
prosperity and depression. The nature and behavior of these 
funds are therefore of interest to engineers. 


TWO MAJOR USES OF MONEY 


Money (including the checking accounts deposited in com- 
mercial banks) may be available either for spending or for in- 
vestment. Only very rarely is a sum of money equally avail- 
able for both purposes. The man who by twelve months of 
sacrifice has saved $1000 may buy a bond; but he does not 
willingly use his savings for current expenses. The man who 
receives a salary check of $400 may wish to make an invest- 
ment, but money received as salary may well be needed for 
current expenses. The two major uses of money differ there- 
fore in their character: Savings are used for investment; but 
money received as income or revenue must be used normally 
for current expenses. 

Money available for current expenses creates apparently no 
problems for the community. Recipients of such money buy 
goods; producers of such goods pay out their receipts either as 
income to new spenders or as payments for raw materials and 
supplies whose producers in turn are compelled to make similar 
disbursements. Eventually, all money spent by the recipients 
of wages, dividends, rents, and the like, comes back to some 
member of the community as income. Production is both 


1One of a series of reviews of current economic literature affectin 
engineering prepared by members of the department of economics a 
social science, Massachusetts Institute of Tecl.nology, at the request 
of the Management Division of Taz American Society oF MECHANICAL 
Enornegrs. Opinions expressed are those of the reviewer. 

“Saving and Investment in the American Enterprise System,”’ 
Machinery and Allied Products Institute, 221 North LaSalle Street, 
Chicago, Ill. 


stimulated and directed by use of the money devoted to current 
expenses. 

Financial savings are not so certain to cause production. 
Money available for investment may be used in any one of 
three ways, which, for want of more convenient terms, we shall 
call real investment, paper investment, and hoarded invest- 
ment. 


REAL INVESTMENT 


Real investment occurs when financial savings are paid out 
as income to some one who assists in producing a new capital 
asset. The man who invests $10,000 in building a house 
makes therefore a real investment. Carpenters and sellers of 
materials regard the money they receive from him as income or 
revenue. They spend such receipts, as other income is spent, 
chiefly for the purchase of goods. Production will be stimu- 
lated by their expenditures and by the subsequent expenditures 
of those with whom they spend. The money, formerly finan- 
cial savings, is converted into ordinary income-and-expense 
money by real investment. 


PAPER INVESTMENT 


Paper investment, the second possible use of financial savings, 
transfers financial savings but fails to convert them into money 
available for ordinary expenses. Purchase of a bond would be 
paper investment. The seller of a bond will view his receipts 
chiefly as capital, not as income. It is true of course that these 
receipts may enable him subsequently to build a house or to 
make other real investment, but purchase of some preferred 
stock or other bond is equally possible. Corporations that sell 
new issues, may of course use the proceeds for physical construc- 
tion; but purchase of some going corporation or reconstruction 
of their financial plan is equally possible. Sellers of a going 
business and former owners of securities retired regard their 
receipts chiefly as capital. They do not pay out this money 
capital in the manufacture of new securities or corporations. 
Paper investment results therefore in transactions that may be 
recorded; but, unless followed by subsequent real investment, 
it fails to create production and income. 


HOARDED INVESTMENT 


Hoarded investment money consists chiefly of checking 
accounts that are not being used by the owner. Money is held 
occasionally as though it were an investment. Anyone who 
fails to find an attractive opportunity for real or paper invest- 
ment may thus hold money. When business prospects seem 
dark, as in the winters of 1931-1932 or 1937-1938, the volume 
of such hoarding may become large. This hoarded investment 
money must not be confused with the thing which bankers call 
hoarding. This money is not withdrawn from banks; it fails 
simply to be transferred by check. Growth of hoarded invest- 
ment money diminishes the average turnover of all bank de- 
posits, but does not affect the magnitude of such deposits. The 
failure of this money to be offered for goods diminishes the 
demand for goods, the output of commodities, and the income 
that might be created. 

In the long run all financial savings may perhaps be de- 
voted finally to real investment; but if money were habitu- 
ally hoarded for five years before investment, the volume of 
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hoarded investment money would be always large. The 
amount of money available for financing production is the 
remainder left after hoardings have been subtracted from total 
money. Growth of the volume of hoarded investment funds 
may therefore curtail production. 

Money held available for paper investment resembles hoarded 
money in its effect upon production and the national income. 
If men transfer their investments so frequently that one tenth 
of their fortunes is on the average held in cash, then money 
equal in value to one tenth of their fortunes is withdrawn from 
production. Since the wealth of the United States exceeds 350 
billions while total commercial bank deposits are less than 
one tenth of this sum, it would become impossible for producers 
to make any sales whatever if all owners of property were suc- 
cessful in liquidating one tenth of their fortunes at present 
prices and in hoarding the proceeds. Money available only for 
paper investment is in its effect identical with hoarded invest- 
ment money. It fails to create production or income. Paper 
investment deserves, however, some mention here because 
hard-pressed readers tend normally to confuse it with real 
investment, instead of identifying it correctly as (temporarily 
at least) a form of hoarding. 


HOARDED INVESTMENT SHOULD BE KEPT AT MINIMUM 


Maximum income can arise for a nation only if hoarded 
investment money is kept at a minimum. To accomplish this 
it is essential that money shall be invested (i.e., used for real 
investment) about as rapidly as it is saved. Some store of 
hoarded money can be afforded just as we can afford many 
small luxuries that do not contribute to our efficiency. Peril 
arises, however, if the rate of saving exceeds the rate of invest- 
ment because a continuing difference of this kind may cause 
the store of hoarded investment money to be augmented pro- 
gressively. To induce more rapid investment may then readily 
become a matter of national importance. 

Reduction of commodity prices operates by two methods to 
quicken the pace of investment. Reductions in the cost of in- 
vestment goods may diminish taxes and depreciation costs as 
well as interest charges. A man whose income remains at 
$4000 per year may refuse to buy a house costing $9000, but may 
be induced to purchase if an identical house is offered at $7000. 
Price reduction may thus operate directly to stimulate invest- 
ment. Reduction of the prices of consumers’ goods is also use- 
ful because it permits people to buy more goods even if their 
money incomes have not yet been increased. Production of 
these goods in augmented volume makes existing facilities in- 
adequate and thus operates indirectly to make investment 
more attractive. 

Investment arising from either of these stimuli diminishes 
hoardings and augments money income. Such increments of 
income enlarge further the demand for goods, make more 
facilities inadequate, make additional investment attractive, 
and thus convert depression into prosperity. Percentage 
diminution of money income 1920-1922 did not differ greatly 
from that of 1929-1932; but prices were more flexible in the 
former period and that depression was therefore less severe. 
In the more recent depression the prices of farm products proved 
again to be flexible; but the prices of many manufactured 
goods, industrial equipment, and construction materials were 
sluggish and depression was thus prolonged. 


EFFECTS OF DEFICIT SPENDING 


Prolongation of the depression as well as its severity forced 
the adoption of remedial measures. Relief is costly, and the 
collection of additional tax revenue in periods of business de- 
pression is difficult. Some deficit spending is perhaps inevitable 
in severe depressions; but the deficit spending of governments 
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and of private corporations operates also to convert financial 
savings into ordinary money. Corporations and governments 
borrow capital funds and pay these out as income (to others) 
or expense (to themselves). Such payments tend to end the 
depression as well as to provide relief. It is at this point that 
political dispute arises. Opinions differ as to the purposes 
proper for the deficit spending of governments. 

If the dispute discussed in this pamphlet were with respect 
to this political issue, no introduction would have been neces- 
sary. In this instance it is possible that the opponents may 
agree on the major political issue. The political issue is, at 
least, not the question debated here. In testimony before the 
TNEC Professor Hansen suggested that certain secular trends 
may in the future operate to deter the investment of family 
savings. Such trends include the cessation of territoria! expan- 
sion, diminution in the growth of population, the declining 
rate of growth of consumer credit, and the cessation of invest- 
ment abroad. The executives of several large corporations, 
such as General Electric, U. S. Steel, and General Motors, 
added to his list by their testimony that some business corpora- 
tions will no longer need to appeal to private investors for 
additional capital. 

Recognition that deficits may occur in private investment 
was not original with any of these witnesses. Presentation of 
the possibility and nature of such deficits was Professor Han- 
sen’s chief contribution; but he shared with these business 
executives and with others the burden of supplying also some 
basis for estimating the magnitude that might be expected of 
such deficits in future years. It is the magnitude suggested by 
the testimony of these witnesses that is here attacked. Accu- 
racy of the chief element of Professor Hansen's testimony is 
assumed tacitly in this pamphlet; but tacit admissions are not 
sufficient in a book designed for general distribution. The 
obviousness of the personal animosity displayed also in other 
ways against Professor Hansen (though not against other wit- 
nesses) is unfortunate because it will hamper any public accept- 
ance of this pamphlet’s conclusions. 

The testimony of these business executives and others, when 
added to Professor Hansen's testimony, led inevitably to an 
inference that deficits of private investment would continue to 
be large. In parts I-VI this pamphlet describes offsetting 
influences which may cause this deficit in the long run to be of 
negligible magnitude. Although its authors indulge later in 
some speculation of a more general character, the evidence 
presented is limited strictly to this one point—the probable 
magnitude of the possible future deficits of private investment. 


SLUGGISH PRICES AND DEFICITS 


The stubborn sluggishness of many prices and the magnitude 
of recent deficits of private investment make estimates of long- 
run tendencies of this kind significant for the national welfare. 
The argument presented in parts I-VI of this pamphlet with 
respect to the offsetting influences deserves the highest praise. 
To this argument has been appended a disquisition on the 
immediate situation. This caudal appendage (part VII) 
sounds in places as if its authors were not even familiar with 
the issue debated in the preceding pages. Is this pamphlet 
then perhaps the work of several men? Could any man capable 
of parts I-VI ever descend to the level displayed in portions of 
part VII? 

This booklet must be criticized for three defects: Lack of 
the introduction necessary for general readers, unfairness in 
dealing with one opponent, and, especially, the failure to delete 
Part VII. The glaring character of these defects should not, 
however, blind us to the fact that this pamphlet contains also 
material of substantial value. Its publishers are to be con- 


gratulated on the production of this material. 
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WORKING for BETTER ENGINEERS 


Spirit of Seventh Annual E.C.P.D. Meeting Emphasizes an 
Improved Profession 


for Professional Development, held in the Engineering 

Societies Building, New York, N. Y., Oct. 20, 1939, the 
principal matters of business were the election of officers and 
chairmen of committees, announcements of changes in personnel 
of the Council, and reports of committees, which have become 
the annual feature upon which major interest centers. 

John P. H. Perry, of the Turner Construction Company, was 
reelected chairman of the Council and R. E. Doherty, president, 
Carnegie Institute of Technology, is to fill the office of vice- 
president for the coming year. In accordance with the plan of 
rotating the secretaryship among the national secretaries of 
the participating engineering societies, C. E. Davies, secretary, 
A.S.M.E., once more assumes the duties of that office. Mr. 
Davies was the first secretary of E.C.P.D. George T. Seabury, 
secretary, A.S.C.E. becomes assistant secretary of E.C.P.D. 
The United Engineering Trustees, Inc., continues to perform 
the function of treasurer. 


\ T THE Seventh Annual Meeting of the Engineers’ Council 


POTTER SUCCEEDS COMPTON AS CHAIRMAN OF ENGINEERING-SCHOOLS 
COMMITTEE 


Only one change in the chairmanships of the four principal 
committees was made; A. A. Potter, dean of engineering at 
Purdue, past-president A.S.M.E., succeeds Karl T. Compton as 
chairman of the important Committee on Engineering Schools. 
New appointees to this committee are Dean E. L. Moreland, 
of M.I.T., Dean J. W. Barker, of Columbia, and President 
R. E. Doherty, of the Carnegie Institute of Technology. 

C. F. Scott continues as chairman of the Committee on Pro- 
fessional Recognition, as do O. W. Eshbach, John C. Arnell, 
and R. L. Sackett, respectively, of the Committee on Pro- 
fessional Training, the Junior Committee on Professional 
Training, and the Committee on Student Selection and 
Guidance. D. B. Steinman and H. C. Parmelee were re- 
appointed to the Committee on Professional Recognition, and 
C. R. Beardsley, of the Consolidated Edison Company of New 
York, Inc., was added to it. New members of the Committee 
on Student Selection and Guidance are President A. R. Culli- 
more, of the Newark College of Engineering, and George B. 
Thomas, personnel manager of the Bell Telephone Laboratories. 
The new appointees to the Committee on Professional Training 
have not as yet been announced: 

For the coming year the Executive Committee will consist of 
Enoch R. Needles (A.S.C.E.), G. B. Waterhouse (A.I.M.E.), 
A. R. Stevenson, Jr. (A.S.M.E.), J. F. Fairman (A.I.E.E.), 
R. E. Doherty (S.P.E.E.), B. F. Dodge (A.1.Ch.E.), and 
C. F. Scott (N.C.S.B.E.E.) with Mr. Perry as chairman. 

New appointees to the Council are G. W. Burpee (A.S.C.E.); 
J. L. Christie (A.I.M.E.), R. L. Sackett (A.S.M.E.), O. W. 
Eshbach (A.I.E.E.), C. M. A. Stine (A.I.Ch.E.), R. A. Seaton 
(S.P.E.E.), and C. F. Scott (N.C.S.B.E.E.). Messrs. Burpee 
and Sackett have, in effect, been reappointed, as they have been 
filling the unexpired terms of Messrs. Winsor and Hirshfeld, 
respectively, recently deceased. 

On invitation of Dean W. N. Jones, the Council voted to 
hold its eighth annual meeting at the Carnegie Institute of 
Technology, Pittsburgh, Pa., on Oct. 24, 1940. 

Committees were approved to study the desirability of ex- 


tending affiliations of the Council with other engineering 
groups in this country, in Canada, and overseas. 

Memorials on the deaths of C. F. Hirshfeld and Frank E. 
Winsor, former council members, were adopted by rising vote. 


PROFESSIONAL RECOGNITION DISCUSSED BY SCOTT 


In presenting the report of the Committee on Professional 
Recognition, C. F. Scott, chairman, reviewed briefly the past 
activities of the committees that were directed toward the de- 
velopment of ‘‘methods whereby those engineers who have met 
suitable standards may receive corresponding professional 
recognition."’ The committee, he said, had urged action relat- 
ing to the adoption of the ‘‘minimum definition of an engineer,” 
conformity to proposed standard grades of society membership, 
uniformity in new registration laws, amendment of existing 
registration laws, and simplification and uniformity in engi- 
neering-school degrees. 

The report next considered broad questions involved in what 
is meant by the profession of engineering, and the means by 
which the professional ideal might be developed. This was 
the concern of the engineering societies, of engineering registra- 
tion (both boards and registrants), of engineering schools, and 
of engineering students, it was stated. 

‘Engineering progress,’’ the report said, ‘‘owes much to 
concentrated efforts of many groups in their specialties without 
retardation by association with a large mass. We need a bal- 
ance between diversity and unity, which will insure the advan- 
tages of each."’ 

As to the concern engineering societies have in the develop- 
ment of the professional idea, the report said: ‘“The societies 
might profitably crystallize more definitely their ideas of the 
profession, comparing their ideals and emphasizing what is 
common rather than their differences. They may well inquire 
how much the unity and the solidarity of the profession of 
which they have been the sponsors has suffered through their 
individual disregard of conformity; and they may also con- 
sider what action is expedient for the future.”’ 

Following the listing of a number of concurrent activities of 
several participating bodies in E.C.P.D., the report closed with 
a section on policy and program, from which the following 
excerpts are quoted: 


The committee does not feel constrained to contribute something 
new or revolutionary from year to year. At present it contents itself 
with focusing attention on its past contributions and giving further 
thought to the problems in its field. 

The committee proposes to gather further data of the processes asso- 
ciated with recognition of engineers and point out the need for cor- 
relation. It may consider further the situation in other professions. 

Haste is ill-advised when traditional ideas and practices are to be co- 
ordinated with what is new and different; when autonomous groups 
are to cooperate voluntarily, contemplation and understanding must 
precede procedures and rules. 

The scope of engineering is so comprehensive, its interests so varied 
and its recent evolution has been so rapid that realignment is most dif- 
ficult. There must be freedom for development; regimentation would 
be deadly. But we may seek the fundamentals which are essential to a 
unified profession. 

Our committee, standing at the gateway of the profession of engineer- 
ing, is concerned with goals of our other committees; that more able re- 
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cruits be secured; that the schools give better training; that self-de- 
velopment in after-graduation experience may be enhanced; also that 
those who grant professional admission shall call for high standards of 
competency. 

While the committee may appear to concern itself with the details 
and nomenclature of recognition it is fully cognizant that its major aim 
is the enhancement of the professional status of the engineer. 

Engineering must adjust to expanding science, to advancing tech- 
nology, and to urgent demands and responsibilities in economic and 
social fields. 

In this continuing evolution we seek not only individual qualifica- 
tions but adjustments between engineers themselves, minor details in 
the great whole, which will insure a forward step in the usefulness of 
the profession, to the end that engineering effort may bring scientific 
discoveries to full fruition in better ways of living. 


ESHBACH REPORTS ON PROFESSIONAL TRAINING 


In the report of the Committee on Professional Training, 
Ovid W. Eshbach, chairman, said that the committee had ex- 
pressed the opinion a year ago that che development of interest 
among younger members would depend largely on the initiative 
taken by local organizations. The proposal was made that 
before undertaking further major activities, the educational 
committees of the societies be solicited to undertake a joint 
study of the growing local activities with a view to ascertain- 
ing their nature, the facilities available, their sponsorship and 
response, and to crystallize opinion as to future policy, the 
function of the educational committees, methods of coordina- 
tion, and possibilities of increasing society memberships. 

This proposal had met with a favorable response. For some 
months, the report said, study of the form of inquiry had been 
in progress and a draft, a copy of which was included in the 
report, had been sent to the committees of the societies. 

The report also included a summary statement of the observa- 
tions of W. C. Johnson, of Princeton University, who, with the 
committee's endorsement, made a study of postgraduate train- 
ing in industry. Mr. Johnson's purpose was to study at first 
hand the opportunities provided by industry for the **breaking- 
in’’ and training of young engineering graduates. While on 
this mission Mr. Johnson traveled some 12,000 miles and inter- 
viewed many of the larger industrial organizations, as well as 
some of the smaller ones. The study was later extended by 
means of a questionnaire, and included the majority of the 
important electrical manufacturing firms and public utilities 
in this country, and a score of the more important nonelectrical 
manufacturing companies. 

Mr. Johnson's conclusions, quoted from his report, follow: 


The young engineer just entering industrial life lacks experience with 
industry in general, and with his own company in particular. His prac- 
tical education is just beginning, and he can often use with profit a more 
extended technical education. The value to the student of a well- 
planned training program is unquestioned; the value to the employer 
has been amply demonstrated in the experience of the companies which 
have such programs by a decreased unproductive period, by a better 
informed and more productive staff, by better coordination between 
departments, as well as in many other ways, both tangible and in- 
tangible. It is significant that these organizations regard student 
training as indispensable. The usual argument against such training 
is its cost, but an adequate course of instruction need not be expensive, 
even for the smaller companies, if it is well-planned. 

A complete training course should include both an experience pro- 
gram and an instructional program, with the latter providing training 
in the organization and business administration of the company, in- 
struction in the company's products, and their problems of manufac- 
ture and application, and for those students who show exceptional tech- 
nical ability both the opportunity and encouragement for continuing 
their technical education, perhaps in company schools, or in coopera- 
tion with a local college or university. 

Present industrial training courses are particularly weak in business and 
organizational training, and relatively little attention is paid to the 
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continuation of the student's habits of study and to his opportunities for 
additional technical education. These deficiencies are important in the 
small as well as in the large organization. Their remedy is a matter of 
planning rather than expense, and the necessary effort will, in time, be 
amply repaid in many ways. 


GUIDANCE BOOKLET UNDER REVISION 


For the Committee on Student Selection and Guidance R. L, 
Sackett, chairman, reported developments in the counseling of 
high-school students, particularly mentioning numerous or- 
ganizations that had undertaken such work, and reviewed the 
progress that had been made in revising the guidance booklet, 
“Engineering: A Career—A Culture,’’ which was originally 
published in 1932 by The Engineering Foundation. Of the 
original edition of 100,000 copies, he said, only a few thousand 
remain. Provision should be made for a new edition of what 
is practically a new pamphlet. 

Copies of the revised text of this pamphlet, in which had 
been incorporated the most constructive suggestions from about 
100 persons, were distributed to Council members, and after 
discussion, it was decided to change the title to read, ‘‘Engi- 
neering as aCareer,’’ and to circulate copies of the text tomembers 
of the governing boards of the engineering societies participat- 
ing in E.C.P.D., requesting comments within three months. 

The final portion of the committee's report dealt with the 
problem of the selection of engineering students and contained 
a plea that engineering societies give voice to their approval of 
efforts on the part of engineering schools to discriminate in the 
admission of students. On Dean Sackett’s motion the Council 
voted to send to the boards of the societies participating in 
E.C.P.D. the Council’s commendation of the institutions that 
were making an effort toward proper selection of students. 


COMPTON REVIEWS PROGRESS OF ACCREDITING PROGRAM 


Since October, 1938, said Dr. Compton in presenting the re- 
port of the Committee on Engineering Schools, a total of seven 
engineering curricula had been inspected and 74 curricula al- 
ready provisionally accredited had been reinspected. To date, 
he reported, 144 out of a total of 150-odd degree-granting 
engineering institutions had applied for inspection and 687 
curricula had been acted upon or were under consideration. 
Of these 433 had been accredited unconditionally, 82 accredited 
for limited periods, and 172 had not been accredited. 

In a discussion of progress made during the year in the solu- 
tion of specific problems, the report revealed a revised procedure 
in the accrediting of chemical-engineering curricula, referred 
hopefully to the possible appointment of a joint committee 
representing E.C.P.D. and the Society of Agricultural Engi- 
neers whose object it would be to clarify the accrediting of 
agricultural-engineering curricula, and stated that the Com- 
mittee on Engineering Schools was convinced that the accredit- 
ing of technical institutes should be done by representatives of 
the technical-institute group. 

Announcement was made in the report of the forthcoming 
report, prepared by D. C. Jackson, on a study of present status 
and trends in engineering education, and based on the factual 
material assembled by the committee in its work of accrediting. 
A review of this report will be found on pages 912 to 914. 

That the task of accrediting is a continuing one was made 
clear in a section of the report devoted to activities and policy 
for the future. In many ways, it was stated, the maintenance 
of a reliable list of accredited curricula was more difficult than 
the preparation of the first one. However, it was pointed out, 
if the program were to meet with ultimate success, this plan of 
continuing appraisal would have to be carried out assiduously. 
Other problems touched on in the report and regarded as being 
worthy of attention were: (1) Ways of meeting opposition on 
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the part of engineering schools to the procedure of accrediting 
by avoiding unnecessary detail in reinspections, by adhering 
to the committee's original basic principles, and by giving 
prompt and effective service to institutions asking help and 
advice; (2) the development of a policy toward evening and 
cooperative curricula; (3) the tendency of some secondary 
schools to provide inadequate training for students preparing 
for engineering work; and (4) the opportunity to extend and 
develop advisory service to institutions. 

Another report of the committee relating specifically to the 
accredited undergraduate engineering curricula was discussed 
in executive session of the Council, and the lists of 525 curricula 
in 118 institutions, arranged by institutions and by curricula, 
were released on November 1. These lists may be obtained 
from the E.C.P.D., 29 West 39th Street, New York, N. Y. 

Engineering schools which were added to the list in 1939 
include Alabama Polytechnic, Auburn, Ala., electrical and 
mechanical engineering; Northeastern University, Boston, 
Mass., civil, electrical, industrial, and mechanical engineering; 
Pratt Institute, Brooklyn, N. Y., electrical and mechanical 
engineering; Southern Methodist University, Dallas, Texas, 
civil, electrical, and mechanical engineering; University of 
Tulsa, Tulsa, Okla., petroleum engineering; Vanderbilt Uni- 
versity, Nashville, Tenn., civil, electrical, and mechanical 
engineering; and U. S. Coast Guard Academy, New London, 
Conn., general engineering. The last curriculum includes, 
according to the report, ‘satisfactory training in engineering 
sciences and in the basic subjects pertaining to several fields of 
engineering; it does not imply the accrediting, as separate 
curricula, of those component portions of the curriculum such 
as civil, mechanical, or electrical engineering that are usually 
offered as complete professional curricula leading to degrees in 
these particular fields.”’ 


EDUCATORS AND INDUSTRIALISTS SPEAK AT E.C.P.D. DINNER 


About 50 members of the Council and their guests attended 
the annual dinner of the E.C.P.D. held at the Engineers’ Club 
on the evening of October 20, where they were addressed by 
two engineers and two industrialists. Mr. Perry acted as chair- 
man. In his introductory remarks he reviewed some benefits 
that derive from the impact of lay thinking on educational 
development, and expressed his conviction that contact be- 
tween laymen and educators would bring about desirable results. 

Dean Potter’s remarks concerned the mutual objectives of 
engineering societies which were being sought tiirough such 
organizations as the E.C.P.D. He reviewed the work and 
future program of the committee on Engineering Schools, and 
paid glowing tribute to Dr. Karl T. Compton for his successful 
leadership as chairman of the committee, a position to which 
Dean Potter had just been appointed. 


R. C. MUIR A. A. POTTER 


Certain statistics covering the engineering graduate in the 
Bell System were presented, with appropriate comment, by 
D.S. Bridgman, staff assistant, Personnel Relations Department, 
American Telephone and Telegraph Company. In the twenty 
years from 1920 to 1940, Mr. Bridgman estimated that the pro- 
portion of all men 22 years of age graduated from colleges 
would almost triple. Such an increase would mean that college 
graduates could not expect the favored position they had had 
in the past. It was his opinion that this implied that the 
objectives and satisfactions of many of these graduates would 
have to be adjusted to the new situation. He believed, as 
did the boys and their parents, that for those with the ability 
to realize on a college education, such an education added 
something substantial to their native capacity for logical 
thought and breadth of view in dealing with the problems of 
business. A business like the Bell System, he continued, had 
to draw upon such ability and training. It was his hope, he 
said, to find with this ability and the technical background, in- 
terest in the broad problems of supervision, personnel, and public 
relations and management that were critical today, and a will- 
ingness to develop within the business the background needed 
to cope with them. 

Speaking on the development of professional competency and 
the engineering schools’ responsibility in it, Dr. Edwin Sharp 
Burdell, director of Cooper Union, New York, N. Y., advo- 
cated application of the principle of ‘‘scientific humanism’’ to 
engineering education. He spoke effectively against attempts 
to separate into different educational programs and in different 
institutions the humanistic and technical stems of college train- 
ing, which, in his opinion, were better carried on concurrently 
in a single, well-coordinated program. He said that the activi- 
ties of those individuals who were promoting in the New York 
State Legislature a bill which would lead to a required pro- 
gram of preengineering in the liberal arts should be of grave 
concern to engineering educators. Under such a statute, he 
continued. flexibility and experimentation in engineering cur- 
ricula would be impossible. In his opinion the soundness of the 
legislative proposals to acculturate the engineer of the future 
might be questioned. Engineering educators, he said, should 
be left free to solve their own problems. 

R. C. Muir, vice-president in charge of engineering of the 
General Electric Company, Schenectady, N. Y., said that the 
professional status of the engineer would not be enhanced by 
engineers’ telling one another and the public that the standing 
of the profession in society was not what it should be. A look 
at the record, he said, should fill engineers with pride. He 
then outlined briefly how the General Electric Company feeds 
the engineering graduate into its organization, and he con- 
cluded by saying: ‘Engineering is a grand profession, and I 
am proud to be a member of it.”’ 
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BY-PRODUCTS OF ECP.D. 


Review of D.C. Jackson’s Report on the Present Status and Trends in 
Engineering Education in the United States 


O ONE can justly accuse engineering education of lack of 

vitality or of needing the restless spirit of self-inquiry 

that is a foe tosmugness and mediocrity. This is not to 
deny that smugness and mediocrity exist in engineering educa- 
tion as indeed they do in all of the large affairs of men. They 
are present chiefly in the backwaters of the profession. The 
strong forward surge of the main stream sweeps along with it 
men and institutions of lesser ambition and ability. Nor is the 
reason hard to find. Engineering itself is restless and is based 
on an overpowering urge for improvement. It is successful 
only when its practices and accomplishments are free from medi- 
ocrity. It must lie close to truth and natural law or it ceases 
to be, and it shares that dominant quality of nature itself. the 
dynamic, evolutionary principle. 

Engineering education owes its vitality and success to the 
efforts and wisdom of great men, men who have met with suc- 
cess not only in conducting engineering works but also in em- 
bodying the methods and knowledge of their art into educa- 
tional techniques, and in deriving from the sciences those pow- 
erful aids to human understanding and accomplishment that 
determine the course of man’s material advancement. For 
years a stepchild of the university, the engineering school, 
under the influence of such men and with the enrichment de- 
rived from contacts with science and engineering practice, has 
fought its way upward and stands today on the level of the 
university, if, indeed, it does not, in some cases, stand on a 
higher level. 

Not the least of the directive influences that have guided 
engineering education in recent years has been the attitude of 
mind that has forced the more representative portion of its 
leaders and teachers to participate in research and engineering 
practice, to attempt an integration of education, the profession, 
and the industries, and to turn the searchlight of honest inquiry 
on objectives, methods, institutions, and men in an endeavor 
to raise standards and improve quality. Greater academic de- 
tachment than has been the rule would have placed on industry 
a heavier burden of responsibility for training recruits than it 
now bears. It might have failed to maintain the constantly 
shifting balance between science and empiricism to which en- 
richment by theory and fertilization by practice contribute. 
A dangerously sheltered environment might have encouraged 
indifference to opportunity and stifled inquiry. To none of 
these dangers has engineering education succumbed; and al- 
though room for improvement still exists, as Dr. D. C. Jackson 
points out in his report on engineering education,! the majority 
of engineering schools ‘‘are now in a sound status and are wide- 
awake to improve their effectiveness.”’ 


JACKSON REPORT A BY-PRODUCT OF ACCREDITING 


The report under review is one of the valuable by-products of 
the task of accrediting curricula in engineering that has been 
accomplished with such notable success during the last few 
years by the Committee on Engineering Schools of the Engi- 
neers’ Council for Professional Development. Although the 


‘ Report on *‘Present Status and Trends in Engineering Education in 
the United States,’’ by D. C. Jackson, with an appendix by Allen W. 


Horton, Jr. Published by the Engineers’ Council for Professional: 


Development, New York, N. Y., 177 pp., tables, charts, 1939. 


work of this committee provided the data and the opportunity 
for studying them critically, as well as the initiative for under- 
taking the study, the report itself is destined to go down in 
history as the ‘‘Jackson Report.’’ There is good precedent for 
this. Previous noteworthy reports on engineering education, 
regardless of the auspices under which they were prepared, are 
associated with the names of the men chiefly responsible for 
their significant quality. There is the Mann report, the 
Wickenden report, the Potter report, all of which Dr. Jackson 
reviews as the background against which the E.C.P.D. played 
its role and as the points of reference with which comparisons 
are made of the status and trends to be noted today. All of 
these reports have been fruitful influences in the enrichment 
and progress of engineering education. In every case, although 
some specific organization made the studies possible and al- 
though hundreds of persons contributed to the data, one man has 
performed the major portion of the task of analysis and interpre- 
tation. Indeed, it is to be doubted if a better method could 
be devised. Thedata on which all of these reports are based are 
available for anyone to study. Had the reports been committee 
pronouncements, it is safe to say that differences of opinion 
that are bound to exist among committee members would have 
resulted in compromise and perhaps colorless observations. 
With either alternative engineers and educators would have 
missed the keen penetration and thoughtful comments of a man 
who is endowed with natural gifts of analysis and is familiar 
with the progress of engineering education. 

Dr. Jackson's report may be divided roughly into four parts 
to which an appendix has been provided by Allen W. Horton, 
Jr., who acted as secretary to the committee during the period 
in which the accrediting procedure was developed and put to 
the test and the data were collected. In the early chapters of 
the report Dr. Jackson traces the history of developments that 
led up to the accrediting program, summarizes the well-known 
Mann, Wickenden, and Potter reports that have played im- 
portant roles in that development, and sketches briefly the 
status of engineering education in America in 1939. He next 
turns his attention to the Committee on Engineering Schools 
of E.C.P.D., to the procedure it adopted in its task of accredit- 
ing curricula, and to comments on some of the perplexing prob- 
lems it had to face and the progress of the committee’s own 
thinking and methods that resulted from actually coming to 
grips with these problems. 

The data themselves, which cover 679 curricula in 139 in 
stitutions, assembled, coordinated, and analyzed in the form of 
tables and charts, with Dr. Jackson’s comments on what they 
signify to him, occupy the third portion of the report. These 
data were gathered for the purposes of the accrediting program, 
which they usefully served, but their very existence constituted 
such a rich store of information of value to engineers and educa- 
tors and were so fruitful for the improvement of engineering 
education, that the committee was able to secure from the Car- 
negie Foundation for the Advancement of Teaching the funds 
necessary to put them in shape for public use. 

The final portion of Dr. Jackson's report is a masterful chap- 
ter on present trends in engineering education. If no other 
portion of the report is read by engineers and educators, this 
chapter should be, for here is the considered view of a man who 
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has spent his lifetime in engineering practice and education and 
who has studied the data used in the accrediting program. 

Mr. Horton's contribution, an appendix to the report, is a 
history of the Committee om Engineering Schools and a digest 
of its minutes, which shed much light on problems and pro- 
cedure. In it there is brief mention of the two most important 
by-products of the committee’s work, the advisory service in 
which members of the committee found themselves engaged 
when administrators of engineering schools realized that this 
group of men had acquired an unusually clear understanding of 
institutions and curricula, and the study of status and trends 
that resulted in the Jackson report. 

Facsimiles of the original questionnaires used by the Com- 
mittee on Engineering Schools constitute a second appendix. 

For the purposes of this review, attention will be directed to 
what Dr. Jackson has to say about status and trends, and, ina 
very superficial way, to the bases on which the data were ana- 
lyzed. It is assumed that the reader is familiar with the 
E.C.P.D. program of accrediting curricula of engineering schools 
and the procedure by which it was carried out, and hence no 
reference to this phase of the report will be made. 


PRESENT STATUS OF ENGINEERING EDUCATION 


As to present status, Dr. Jackson provides a convenient sum- 
mary in the following passages quoted from the report: 


It is reasonable to say that the majority of the substantially one 
hundred and sixty engineering schools in the United States are now ina 
sound status and are wide-awake to improve their effectiveness. The 
principal defects in the quality of faculties are perhaps a lack of recogni- 
tion of the unity of learning in science and in political economy as ap- 
plied in engineering, an inadequate espousal of professional ideals as 
distinguished from either craftsmanship or speculative philosophy, a 
failure to impress on all students that a successful engineer's life demands 
continuous study throughout its length, and a failure to dovetail the 
curricula into political economy on one side as thoroughly as they are 
dovetailed into physical science on the other side.... Part of the 
onus for the defects named may be appropriately laid at the doors of 
administrative officers. ... . There is an additional fault. .... which is 
the failure to recognize that the proper use of research vitalizes all levels 
of engineering education, from the sophomore undergraduate level to 
the most advanced levels, which makes it a requisite and important 
factor in such education. 

There are some critics who sigh over the state of engineering educa- 
tion and propose forcing modifications of its processes or of its duration 
by legislation in the states. They, however, usually visualize only 
some one of the aspects of engineering practice (such, for example, as 
independent practice as a consultant), and they would make preparation 
for all the varied characteristics of engineering by means of one mold. 
Such proposals are false to the needs of the nation and its industries. 
The proponents sometimes argue from apparent analogies with the pro- 
fessions of medicine and law, but fail to yield thought to the vast dif- 
ference in the scope of engineering activities compared with medicine 
and law, and therefore the wider variety of education that should be 
available without regimentation for practitioners in the various aspects 
of engineering. The evolution of engineering education over a variety 
or range of undergraduate and graduate curricula has occurred to meet 
the needs of the nation, and evolutionary changes are constantly under 
way as the needs of the nation’s population and its industries change 
and the enlarging disclosures from scientific research make practicable. 
If the existing lag between the precepts and the fittingness of economic 
tenets, the vision of social relations and the ethics of political science 
can be overcome, the rate of evolution referred to will be accelerated 
naturally, but this cannot now be foreseen with definiteness 

According to the questionnaries, of the 135 engineering schools which 
were acted upon by the E.C.P.D. up to October 22, 1938, there were a 
total of some 3832 persons in the teaching staffs of the engineering 
departments of the engineering schools in the years between 1933 and 
1936. These schools reported a capital investment for buildings and 
equipment of $137,835,000 apportioned to engineering, and an annual 
income allotted to engineering of $23,870,000. The foregoing invest- 
ment was $2060 per student and the income for engineering was $358 
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per student per year, including all students (i.e., both full-time and 
part-time students). 


FACTUAL DATA ARE CHARTED AND TABULATED 


For the chapter on tables and charts, Dr. Jackson explains 
how the engineering schools were divided into three cate- 
gories called ‘‘high,”’ ‘‘medium,”’ and ‘‘nul.”’ 

“If seventy-five per cent or more of its curricula have been ac- 
credited, an institution is placed for statistical purposes in the 
category High. If one or more curricula have been accredited but 
the number is Jess than seventy-five per cent of those in the »ro- 
gram of the institution, the institution is placed in the category 
Medium. Finally, if no curriculum has been accredited among 
those submitted, the institution is placed in the category Nul.”’ 

Other categories used in tabulating and charting the data 
were made up on the basis of seven geographical regions (New 
England, Middle Atlantic, North Central, South Eastern, 
South Central, South Western, and North Western states) and 
of eight types of institutions (privately endowed universities, 
state universities, municipal universities, privately endowed 
polytechnic institutes, state polytechnic institutes, state col- 
leges of engineering and agriculture, privately endowed colleges, 
and military colleges). 

The 13 tables and 22 charts are arranged for factually ex- 
hibiting the following features digested from the question- 
naires: 

1 The distribution of engineering schools by categories, by 
geographical regions, and by types of support. 

2 Financial features, including faculty salaries, instructional 
cost indexes, annual incomes, values of facilities. 

3 Ratios which bear on quality of instruction, including 
laboratory areas per student, students per instructor. 

4 Qualifications of faculties, including education, experi- 
ence, inbreeding, relative distinction. Here the questionnaires 
are supplemented by other data. 

5 Distribution of subject groups in curricula of civil engi- 
neering, electrical engineering, and mechanical engineering, 
and recent changes. 

It is obviously impossible to present a résumé of what these 
charts and tables reveal and what conclusions may be drawn 
from them. Dr. Jackson has done this in what appears to be a 
spirit of wisdom and fairness. Generalizations by this reviewer 
in the space available would probably be neither wise nor fair. 
An attempt will be made, however, to summarize briefly what 
Dr. Jackson has to say about present trends. 


TRENDS IN ENGINEERING EDUCATION 


Dr. Jackson notes as the first trend in engineering education 
the desire on the part of engineering teachers to formulate true 
definitions of objectives for engineering education. Second, he 
notes influences tending to vitalize engineering education as the 
result of the willingness of engineering teachers to scrutinize 
and favorably discuss affirmative attitudes toward certain ques- 
tions relating to their responsibilities that were ‘‘coldly re- 
ceived’’ a decade ago. Next come ‘‘the widely spreading recog- 
nition of the need for improved pedagogical methods’’ and 
“the fuller acceptance, as a tenet, of the significance of research 
for the education of engineering students while in the upper 
years of their undergraduate careers." ‘“The criteria applied 
in selecting and promoting staff appointees,’ he says, ‘‘are in 
a badly mixed trend.”’ 

With respect to students, Dr. Jackson comments on trends in 
selection and selective methods, ‘‘more steadfastly and judi- 
ciously’’ dispensed financial aid, ‘‘honors seminars in junior 
and senior year,"’ association with teachers in laboratory work 
of a research character, slowly widening interest in ‘‘examina- 
tions of truly comprehensive character’’ and the ‘‘reduced 
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emphasis on term examinations in individual subjects,’’ and 
more stimulating textbooks. 

There is, he points out, increasing interest in student meet- 
ings of the national engineering societies and a ‘‘tendency to 
carry on experiments in education and research in which more 
than one department takes an active interest.’’ An impressive 
trend lies in the recently developed attention to the social rela- 
tions of engineering and the social responsibilities of engineers, 
coupled with a swing from ‘“‘practical empiricism to sound 
science."’ The change in attitude toward instruction in English 
“has been almost revolutionary,’’ and there appears to be some 
evidence of a return to the study of foreign languages. The 
importance of economics and sociology ‘‘as subjects for close 
and accurate study by engineering students’’ is noted and dis- 
cussed by Dr. Jackson. 

Dr. Jackson finds a trend ‘forward and upward”’ in junior 
colleges and comments on the effects of this trend on engineering 
schools. Trends in curricula are pointed out and the statement 
is made that ‘‘the tendency of engineers unqualifiedly to de- 
nominate the curricula of engineering schools as illiberal or 
overspecialized is not well-founded.’’ The trend toward 
graduate study, he says, has been encouraged and is worthy of 
such encouragement. Questions of the number and content of 
curricula, of electives, and of transfer are discussed, and trends 
toward establishment of ‘‘experimental curricula’ or “‘newly 
defined experimental subjects of instruction’’ are noted, as are 
those relating to evening and cooperative courses. 

A need exists, says Dr. Jackson, for the ‘‘formulation of a 
broad but convincing definition of the purposes of engineering 
education.’ The increasing recognition of research as a factor 
in engineering education comes in for favorable notice, as does 
also the ‘‘awakening of executive officers to a recognition of 
the professional character of engineering education,’’ a recog- 
nition which is also being shared by the public. 

No appreciable change is noted by Dr. Jackson in the sources 
from which engineering teachers are recruited, and the securing 
of the right kind of teachers is still a major problem. A desir- 
able trend is the ‘‘wider adoption of reasonable retirement and 
pension policies.’’ Selection of new staff members still seems 
to rest unduly heavily on academic degrees. The depression 
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has served to decrease the flow of younger staff members into 
industry, thus reducing turnover. There is a trend toward 
bringing research from a backward position with respect to 
teaching and practice. 

The list of trends is completed with observations on “‘institu- 
tional jealousies’’ which are said to be ‘‘softening’’ and are 
being replaced by cooperation and the elimination of duplica- 
tion of men and equipment. ‘‘Ultimately,’’ Dr. Jackson 
observes, ‘‘the engineering schools may reclassify themselves 
on segments determined by the ability (with their several 
locations and financial means) to minister best to students of 
various ambitions,’’ thus laying the foundation for elimination 
of duplications and concentrating different work where it can 
best be dealt with. ‘‘Unhappily,’’ he continues, ‘‘a trend now 
exists which disturbs the balance instead of improving it. 
This is the tendency of Technical Institutes to change into the 
scope of degree-granting engineering schools. The need in the 
engineering field is not for fewer students in the aggregate 
of those who are preparing for higher engineering work plus 
those who are preparing for the engineering trades; but the 
need is for better-sifted engineering students in the engineering 
schools and an increased proportion of Technical-Institute 
students looking forward to the engineering trades. The 
tendency referred to is in the opposite direction from the needs. 
Its strength is increased by the manner of administering engi- 
neer-licensing laws of several states, by which engineering- 
school graduates are credited with an equivalent of practice on 
account of their degrees while those without degrees do not 
secure such credits for their studies. This trend is causing more 
unbalance than ever of our already unbalanced educational 
provisions in the technical field. No means have been proposed 
for offsetting this unfortunate situation. A correct trend 
would be to increase the number and excellence of Technical 
Institutes for training competent technicians in all industrial 
divisions of the country.”’ 

These fragmentary portions of a comprehensive and penetrat- 
ing survey of trends do small justice to Dr. Jackson's report. 
If they have aroused in the reader a desire to study the entire 
report, which may be purchased from E.C.P.D., they will have 
served their purpose.—G. A. S. 


Cushing 


THE SKYLINE OF THE DOWNTOWN BUSINESS SECTION OF PHILADELPHIA 


(Viewed down the parkway, centering on City Hall, with the camera planted on the steps of the Art Museum. 


For last-minute news con- 


cerning the Sixtieth Annual Meeting of The American Society of Mechanical Engineers to be held in Philadelphia, Pa., 
Dec. 4 to 8, 1939, see pages 931-933 of this issue.) 
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BRIEFING THE RECORD 


Abstracts and Comments Based on Current Periodicals and Events 


— for these pages is assembled from numerous 
sources and aims to cover a broad range of subject matter. 
While few quotation marks are used, passages that are directly 
quoted are obvious from the context and credit to original 
sources is given. 


Day by Day 


NDOUBTEDLY the biggest news of the last month was 

the approval by the Congress on November 3 of the 
Neutrality Resolution which repealed arms embargo and 
substituted cash-and-carry regulations. Passage of the reso- 
lution was a conspicuous example of the functioning of a 
democracy in an emergency. On a question on which widely 
divergent views were held, and in which the entire country 
had a lively interest, a decision was reached without serious 
public dissension following a debate in which both sides re- 
spected one another for the sincerity of their opinions. A com- 
mon determination to keep this country out of war prevailed; 
arguments concerned the probable effect of the policies to be 
adopted to that end. One sector of public suspicion was 
quieted by numerous pronouncements of manufacturers and 
businessmen to the effect that war was abhorrent to them and 
unprofitable in the long run. If this country has learned any 
sound lesson during the last quarter century it has been to 
suspect wars and booms. 

Immediate effect of the steps the President took as a result of 
the changed neutrality law will touch closely the lives of many 
engineers. Shipments of aircraft, held up because of the re- 
strictions of the law before repeal of its embargo provisions, 
will be made, but not in American ships. Aircraft factories 
and whatever industries supply them will have plenty of new 
business. The manufacture of munitions can also be stepped 
up for the same reason. 

On the other hand, curtailment of American shipping on 
routes that enter the combat areas will call for many readjust- 
ments. It is said that approximately 30 per cent of the Ameri- 
can vessels in foreign trade, something more than 90 ships, 
will have to be withdrawn, and that eight foreign-trade 
routes must be abandoned, unless some plans, such as change of 
registry, can be worked out under the new rules to permit 
their employment. What other corollary effects the new 
neutrality resolution will have remains to be seen; obviously 
many readjustments in trade and industry are indicated and 
engineers cannot avoid being among those directly affected. 


On the Four Fronts 


In Europe the progress of the war is marked by four factors 
that have given rise to the designation, ‘‘a phoney war.” 
First there is the diplomatic front on which anything can hap- 
pen. It is veiled in secrecy, false reports, hidden motives, and 
astounding inconsistencies. 

Second, is the propaganda front. The effectiveness of propa- 
ganda attack is unpredictable; even the stoutest patriot finds 
difficulty in dealing with ‘‘psychology,’’ his own or others. 


Cities captured, shipping destroyed, and casualties can be 
measured in quantitative terms, but who can assess the effects 
on the human mind of words, true and false, of the interruption 
of normal pursuits, of overdoing and underdoing attempts to 
influence thought? The radio has enormously increased un- 
certainty on the propaganda front. 

Third, there is the blockade, with the attacks and defenses 
both sides undertake in the air, on the surface, and below the 
surface of the water. The blockade and its incidents provide 
today the most active news. Its most serious effects, privation 
and broken morale, are not immediately felt. 

Finally, there is the apparent stalemate in Western Europe 
where huge concentrations of men and military equipment 
stretch along Germany's border. Here time fights on the side 
of the Allies. While time holds the military front stalemated, 
it assists decisions on the other fronts; in diplomacy, from 
which objectives and realignments, and even serious discussion 
of peace terms, may emerge; in propaganda, where it allows 
ideas to germinate; and in the blockade, where it is assisted by 
economic disintegration. 


Domestic Issues 


With the arms embargo repealed and until incidents develop 
to focus public attention on the actual results of the changed 
national policy, opportunity is afforded for domestic issues to 
get into the headlines once more. With all of the protests of 
men in the public eye to the effect that their concern is not 
with Europe but with the United States, submergence cannot 
be long continued of such issues as unemployment, modifica- 
tion of the wages and hours law and the Wagner Act, strikes, 
in which the technique of the slowdown has been used, the 
national debt, found to be in excess of 40 billions at a time 
when extraordinary expenditures for the national defense are 
urgent, and national unity based on mutual confidence and re- 
spect of industrial, commercial, and agricultural regions, and 
on cooperation between government and business. 

Business indexes steadily mounting upward have brought 
mixed feelings in which hope that the revival is sound and 
that it will not peter out or get out of hand, are offset by fears 
of a war boom with inflation and overexpansion of production 
facilities and prediction that the spring will witness a slowing 
up and further discouraging delays in the nation’s attempt to 
rebuild its economy on a sound basis. 

Evidence is accumulating that labor troubles will force 
action to modify some of the social legislation passed during 
the present Administration. Even honest zeal overreaches 
itself. It was to be expected that labor would take advantage 
of the legislation written in its favor and administered by men 
sympathetic with its views. What spoiled a promising ex- 
periment in industrial relations was an unmannerly and bitter 
feud within the ranks of labor over the control of labor unions 
in which the public in general have been the long-suffering 
victims. 

The Chrysler *‘dispute’’ is estimated to cost $3,000,000 a day. 
Regardless of whether this figure is too high or too low, the 
evidence is clear that a few determined men can disrupt normal 
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business over a wide geographic and economic area, and bring 
hardship and disappointment to thousands of helpless inno- 
cents. There is, of course, nothing new in this fundamental 
fact; it has been a fact since the first attempts of men to set up 
social orders in tribes and villages. The tragedy of it lies in 
the slow progress man has made in the intelligent administra- 
tion of his social life. Optimists can hope that out of present 
turmoil better ways of life will evolve. More than optimism 
is needed to assure a desirable direction for this evolution, 
however; and here further application of organized intelli- 
gence, typical of engineering methods, would greatly help. 


Automobile Show 


It is characteristic of men to desire security, comfort, and 
greater values at a lesser price. In themselves these ends are 
worthy; the trouble comes through the ways by which men 
attempt to seek them. One way is the road of conquest that 
has run through all history. Those who follow it do so at the 
expense of their fellow men. In Europe and Asia today this 
road leads to war. In this country it leads to industrial strife 
and to schemes for taking from the ‘‘haves’’ and delivering to 
the “‘have nots.’’ It is a road that runs but never arrives. 

A better road is the way of organized intelligence working 
through the methods of science and engineering. Here there 
is no conquest, except of ignorance, scarcity, despair, and 
natural hazards. Destruction is replaced by production; 
division and confiscation of the fruits of labor by opportunity 
for self-support. What men desire may be found at the way- 
side, not in some hoped-for haven at the end. 

A conspicuous example of how safety, comfort, and greater 
value have been achieved by following the second rather than 
the first of the foregoing routes was observed at the automobile 
show. The automobile industry has not provided these quali- 
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A SCALE MODEL OF THOMAS NEW- 
COMEN’S ATMOSPHERIC ENGINE, 
USED IN ENGLAND FROM 1712 To 
1775, PRESENTED BY THE AMERI- 
CAN BRANCH OF THE NEWCOMEN 
SOCIETY TO THE MASSACHUSETTS 
INSTITUTE OF TECHNOLOGY 
(The model, a gift of the New Eng- 
land members of the society, was 
built at Lehigh University and is a 
duplicate of one constructed for the 
Watt Centenary in 1936. The 
model is shown in the Institute's 
steam laboratory. ) 


ties in its product by taking away what some had and giving 
it to others, but by giving more to everybody. It has done 
this by the intelligent application of science and human skills 
to a productive process within a commercially highly compe- 
titive field. 

Consider safety. Hazards of automobile travel have been 
met by the automobile industry not by legalistic and defeatist 
measures but by earnest attention to the hazards themselves. 
The danger of blinding headlights was not combated by pro- 
viding less illumination but by using more in an intelligent 
manner. Instead of campaigning for lower legal speed limits 
or of placing speed governors on engines to curb the reckless 
driver, more effective brakes were designed, stronger bodies 
were built, and steel replaced wood and fabric in construction. 
Shatterproof glass, which has made it possible to maintain 
high standards of comfort and visibility with greater safety, 
was a development of the methods of science and engineering in 
the realm of new and ‘‘synthetic’’ materials. It was not 
based on coercion or the restriction of individual privilege. 

In the realm of comfort the record too is conspicuous. Here 
again solutions have been found without sacrifice of other de- 
sirable features and in a progressive spirit. Windshields and 
enclosed body structures, improved riding qualities, heating 
and ventilation requirements have taxed the ingenuity of 
engineers rather than the income of property holders. The 
steady progress from self-starter to ‘‘automatic’’ transmission 
has gone forward without social legislation or federal subsidy 
to effect it. A few years ago it was a triumph merely to keep 
four wheels turning without aid of horse or gravity. Today 
Many autoists are more comfortably housed in their cars than 
in their homes. The radio goes with -hem lest in the solitude 
of nature they lose touch with their fellow men. Tomorrow 
the atmosphere of their traveling vehicles will not change 
with the rigors and ardors of the countryside but will be con- 
ditioned to their personal whims. Greater safety and comfort 
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in the automobile are not the largess of vote-seeking politi- 
cians or crusading demagogues paid for out of the public purse. 
They are products of the engineer's method which aims to dis- 
tribute what it creates, and not what others have created. 

As to value the method has also proved its effectiveness. 
Only by the exercise of organized intelligence can greater real 
value be offered year after year without increases in price. 
Price in the automobile industry is recognized as a quantity 
determined by external factors; competitive conditions con- 
stantly demand greater value; hence costs must be lowered. 
The difference between ‘‘cost plus profit equals price’’ and *‘price 
minus profit equals cost’’ is typical of the difference between 
the old and the new methods and holds the solution of the 
problem of retaining both profit and progress. Engineers like 
to think that their technique has made it possible to reduce 
costs, raise wages, and make a better product and some profit 
without increasing prices to a point that kills sales. Extension 
of the technique to many other fields might bring desirable 
results. 

Thus, if we choose to see it, there is in the automobile show 
a demonstration of a better way of satisfying human desire for 
security, comfort, and greater value than has ever been found 
in the destructive method of conquest, division, and diversion. 
Whether the aim is ‘‘lebensraum’’ or ‘‘thirty dollars every 
Thursday,’’ the method of organized intelligence operating in 
a world of growing scientific knowledge is a better way. It 
proved the predictions of Malthus to be wrong a century ago; 
it will do so again. And it will preserve and nurture the quali- 
ties of man by which he has advanced instead of weakening 
them as the method of ‘‘ham’n’eggers’’ threatens to do. 


Engineering Education 


Two announcements in the field of engineering education 
were made during the last month; the appointment of Kenneth 
H. Condit to succeed Arthur M. Greene, Jr., who retires at the 
end of the present academic year, as dean of the Princeton 
School of Engineering, and the consolidation of Armour and 
Lewis Institutes, in Chicago, to form the Illinois Institute of 
Technology. 

Dean Greene retires from a long career in engineering educa- 
tion spent at Drexel Institute, the University of Pennsylvania, 
the University of Missouri, Renssalaer, and Princeton. He is 
well known for the textbooks he has written, for his services 
to engineering societies, notably The American Society of 
Mechanical Engineers, and for his professional work in engi- 
neering practice. Retirement from active administration at 
Princeton will, his friends hope, permit him opportunity to 
continue his work in engineering societies and in the better- 
ment of the engineering profession, fields in which wise counsel 
is particularly needed at present. 

Mr. Condit is no stranger at Princeton. He is a graduate of 
that institution, and before he entered upon his career as 
editor of the American Machinist he taught for some years on 
its faculty. For several years he has been active on a com- 
mittee that has been studying the needs of the school. He is 
well known in engineering and industrial circles because of 
his editorship of the American Machinist and the position 
with the National Industrial Conference Board which he now 
holds, as well as his active services to The American Society of 
Mechanical Engineers. He is at present a vice-president of the 
Society. The opportunity Mr. Condit faces at Princeton calls 
for the combination of experience and personal qualities that 
he brings to the task. Engineering education is in one of those 
states of flux that determine its future course. Conditions call 
for men who understand both educational and the industrial 
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opportunities, obligations, and limitations. The marked trend 
toward “‘liberalization’’ of engineering education, for concen- 
tration of effort on men of high promise, and for extension of 
graduate study is particularly adaptable to schools of engineer- 
ing operated within the pattern of privately endowed universi- 
ties. Mr. Condit may be depended upon to guide this trend at 
Princeton with wisdom and energy. 

The task of consolidating two engineering schools in Chicago 
is of major proportions. A new physical plant must eventually 
be constructed on a new campus on the basis of an under- 
graduate enrollment of 7000 students in engineering courses. 
The opportunity is commensurate with the task. Every metro- 
politan area presents demands on its educational facilities that 
multiply at a surprising rate. Modern standards make it neces- 
sary to provide engineering education to young men headed for 
important positions in industry and enterprises where the bene- 
fits of this type of training may be usefully employed. Greater 
service to the community and the nation, as well as to youth, 
should result from the combination of these two institutions 
into a single organization. 


LaGuardia Field 


On Sunday, October 15, in the presence of several hundred 
thousand persons, New York Municipal Airport at North 
Beach, Long Island, on Bowery and Flushing Bays, direcily 
opposite the Bronx and between the recently completed White- 
stone and Triboro bridges, which give easy access to West- 
chester County and New England over the former and Man- 
hattan over the latter, was officially dedicated. This forty- 
million-dollar project is designed to serve land and sea planes 
alike. It covers an area of 550 acres and its four runways are 
6000, 5000, 4500, and 3532 ft long, respectively. Six huge 
hangars for landplanes and one for seaplanes, together with a 
terminal building for each type of service and other structures 
are of impressive size and architecture. Using the new airport, 
which, at the suggestion of the Board of Estimate, has been 
renamed by John McKenzie, Commissioner Department of 
Docks, as New York Municipal Airport, LaGuardia Field, 
in honor of the Mayor, will be a number of airlines. A paper 
describing certain engineering features of the new airport will 
be presented at the A.S.M.E. Annual Meeting, Philadelphia, 
Pa., Dec. 4-8, 1939, by Samuel E. Stott, chief engineer, design 
section, Operations Division, Works Progress Administration, 
New York City. 


Honored 


On November 14, at The Franklin Institute of the State of 
Pennsylvania, the first award of the Vermilye medal was pre- 
sented to Lewis H. Brown, president of the Johns-Manville 
Corporation, New York, N. Y., ‘‘in recognition of outstanding 
contribution in the field of industrial management."’ This is 
the first award of the medal which is named after its donor, 
William M. Vermilye, vice-president of The National City 
Bank of New York. R. A. Wentworth is the A.S.M.E. rep- 
resentative on the Vermilye Medal Advisory Board. 

In Washington, on October 19, following the announcement 
on October 7 of the resignation as its chairman of Dr. Joseph S. 
Ames, the National Advisory Committee for Aeronautics 
passed a testimonial resolution commemorating his 20 years of 
service. The testimonial, which was presented to Dr. Ames on 
October 23 by a special committee consisting of Vannevar 
Bush, Lyman J. Briggs, Edward P. Warner, George W. Lewis, 
and John F. Victory, read in part: 
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When aeronautical science was 
struggling to discover its fundamen- 
tals, his was the vision that saw the 
need for novel research facilities and 
organized and sustained prosecution 
of scientific laboratory research. His 
was the professional courage that led 
the Committee along new scientific 
paths to important discoveries and 
contributions to progress that have 
placed the United States in the fore- 
front of progressive nations in the de- 
velopment of aeronautics. His was 
the executive ability and farsighted 
policy of public service that, with- 
out seeking credit for himself or for 
the Committee, developed a research 
organization that holds the confidence 
of the governmental and industrial agencies concerned and commands 
the respect of the aeronautical world. Withal, Dr. Ames was an in- 
spiring leader of men and a man beloved by all his colleagues because 
of his rare personal qualities. 


Carl Barth 


Chance has closely linked the death of Carl G. Barth with 
the publication by the A.S.M.E. of the ‘‘Manual on Cutting of 
Metals."" Carl Barth is best remembered because of his asso- 
ciation with Frederick W. Taylor, and the Manual is not only 
a modern extension of Taylor’s work on the art of cutting 
metals but a tribute to his pioneering genius as well. It was 
Barth who helped Taylor in the mathematical presentation of 
his data and who was long famous for the slide rules he devised 
for the use of shop men in applying Taylor’s work. 

For years Barth was a familiar and picturesque figure at 
A.S.M.E. meetings, enlivening any session at which he was 
present by his vigorous and colorful discussion and verbal en- 
counters. Small and frail in body, his mind made up in its 
vigor what his physique lacked. To those who saw and heard 
him for the first time he appeared testy and contentious, yet 
none could hear him without gaining respect for his opinions. 
Older members of the A.S.M.E. will recall how he used to 
warn the stenographer at meetings of the Society not to record 
his remarks. It was a useless warning because his rapid-fire 
delivery and his Scandinavian brogue were hard for a non- 
engineer to follow. The explosiveness of his manner, particu- 
larly in debating a controversial point, added zest and interest 
to the meeting and endeared him to many phlegmatic persons. 
He had a rare gift of being able to use mathematics as a com- 
mon tool, and was a pioneer in its application to many machine- 
shop uses. He will linger long in memory for the vividness of 
the impression he made wherever he appeared. 


Rubber-Tire Clutch 


AUTOMOBILE ENGINEER 


DR. JOSEPH S. AMES 


NEW TYPE of clutch has been developed by an American 

rubber manufacturer in which the torque is transmitted 
by a flexible, inflatable rubber tube resembling an automobile 
rubber tire. With the driving and driven elements arranged 
coaxially, one within the other, the rubber tube may be at- 
tached to either element. When distended by inflation the 
tread portion of the tube is brought into driving contact with 
the clutch surface and in its deflated condition collapses to 
clear it. Owing to the resilient nature of the tube, the opera- 
tion of the clutch is unaffected by annular or axial misalign- 
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ment and effective driving connection is maintained despite 
lateral or longitudinal relative movement of the shafts. 

As described in the October, 1939, issue of Automobile Engi- 
neer, and illustrated in Fig. 1, the driving member is a drum- 
type flywheel A attached to the shaft of an internal-combustion 
engine which, incidentally, may be flexibly mounted on rubber 
supporting blocks B. Splined on the end of the driven shaft C 
is a hub to which is riveted a wheel D to carry the tube E. 
Constructed like an automobile tire with a radially disposed 
cord reinforcement, the tube is formed with flexible side walls 
and the thickened tread is rendered more yieldable by narrow, 
closely spaced circumferential ribs. The tube may be continous, 
as a tire, or split and furnished with butt ends as shown at F to 
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FIG. 1 RUBBER-TIRE TYPE OF CLUTCH 


facilitate removal and replacement. In either case it is vulcan- 
ized to a flexible metal base G, preferably of brass or bronze, 
carrying the bolts by which it is attached to the wheel D. 

Air is admitted to, or exhausted from, the interior of the tube 
by way of pipes H and J and drillings in the shaft C. To arrest 
the motion of the driven shaft when disengaged, a brake disk 
K, mounted on the end of a bellows attached to the forward 
bearing housing, is operated pneumatically against the rear 
face of the hub. Control is by a two-way cock L which in the 
position shown exhausts the tube and admits air under pressure 
to the clutch brake by way of pipe M. When the plug of the 
control cock is turned through 90 deg the connections are re- 
versed to release the brake and inflate the tube to take up the 
drive. 


Lastics 
MODERN PLASTICS 


—— of rubber stocks for particular purposes in 
industry and in our everyday lives is made possible through 
the proper use of rubber-like materials, or lastics, as they are 
called by W. L. Semon in an article entitled, ‘‘New Elastic 
Materials Expanding the Field for Rubber,’’ which appears in 
Modern Plastics for October, 1939. He says that these ma- 
terials are seldom used alone but rather they are used in com- 
bination with each other or with rubber. Articles commonly 
described as being made of synthetic materials, usually are mix- 
tures containing in addition one or more of the following: 
natural rubber, pigments, oils, plasticizers, resins, antioxidants, 
accelerators, and vulcanizing agents. 

A number of rubbers, substitutes, and synthetic materials 
available for use, together with their characteristics, are given 
in Table 1. Only general class names are given but there may 
be a large number of different varieties in each class. For in- 
stance in the case of natural rubber there are dozens of minor 
varieties available, and in the case of neoprene several lettered 
varieties having slightly different properties have been offered. 


DercEMBER, 1939 


919 


TABLE 1 PROPERTIES OF NATURAL RUBBER AND VARIOUS LASTICS 


Material Chemical Composition Physical Characteristics of Unvulcanized Material Vulcanizing Characteristics Typical Characteristics of Vulcanized Material 
Natural rubber 1,4 Linear polymer of isoprene Very rubbery. Softens at high temperature, freezes Vulcanizes with sulfur to become Very rubbery. High tensile strength, good clongation at 
at low temperature. Pale color. Slight odor. non-thermoplastic. break. Rapid recovery after stretching. Resistant to 
Chemically resistant. abrasion. Good electrical properties. Not affected by 
many chemicals or solvents. Excellent rebound elasticity 
Buna S Emulsion copolymer of butadiene and Rubbery. Does not soften much with heat. Vulcanizes with sulfur to give very Very rubbery. High tensile strength and good elongation at 
styrene rubbery non-thermoplastic. break. Rapid recovery after stretching. Resistant to 
abrasion. Fairly resistant to heat. Excellent rebound 
elasticity. 
Perbunan Emulsion copolymer of butadiene and Rubbery. Does not soften much with heat. Vulcanizes with sulfur to become Rubbery. High tensile strength, good elongation at break. 


acrylonitrile 


Fair rebound elasticity. Resistant to abrasion. Very 
slightly swelled by oil. Properties not deteriorated by oil. 


non-thermoplastic. 


Stiff and slightly rubbery. Softens greatly with Vulcanizes by heat to become non- Rubbery. High tensile strength, good elongation at break. 


thermoplastic. Fair rebound elasticity. Very resistant tooil. Properties 
not deteriorated by oil. Resists corona, ozone, light. 


Rubbery. Softens at high temperature, does not Cannot be vulcanized. 


Neoprene Linear polymer of chloroprene 
heat. 

Vistanex Linear polymer of isobutylene 
harden at low temperatures. Colorless. Odor- 
less. Inert chemically. 

Thioko! Condensation product of aliphatic di- Slightly rubbery. Softens with heat. 


halide and soluble polysulfide 


Vulcanizes by action of heat and Somewhatrubbery. Fair tensile strength, fair elongation at 
metallic oxides to give somewhat break. Very resistant to oil and aromatic solvents. 
rubbery product still slightly Resists corona, ozone, light. 
plastic. 


Koroseal Plasticized gamma polyvinyl chloride | Great range of rubbery characteristics. Plastic at Not vulcanized. 


high temperature. Colorless. Odorless. 


sistant to chemicals and oils. 


Re- 


Gutta percha or Linear polymer of isoprene; isomer of Tough and horny becoming rubbery at higher tem- Can be toughened by vulcanizing Tough, slightly rubbery. Good strength. High elasticity. 


balata natural rubber perature finally melting. Good electrical prop- with sulfur becoming non-ther- 
erties moplastic. 
Thermoprene Rubber isomerization product Horny becoming rubbery; at higher temperature. Vulcanizes with sulfur to give a Hard. High strength, low elongation. Useful for stiffen- 
For stiffening rubber adhering rubber to metal, hard product like ebonite. ing rubber. 
or as a paint vehicle 
Alkyd resin Glycerol-phthalic acid condensation Oily or plastic resin. Hardens by heat to give non-ther- Strong. Toygh. Chemically resistant. Good electrical 
product. moplastic resin. properties. 
Polyacrylates Polymers of various acrylates or meth- Resinous. Softens at high temperature. Can be Not vulcanized. 
acrylates. molded. Hard. Transparent. Chemically re- 


sistant. 
Reclaimed rabber Replasticized vulcanized rubber 
rubber. 
Factice Unsaturated vegetable or fish oils vul- 
canized with sulfur or sulfur chloride. 


Somewhat rubbery. Improves processing of other Vulcanizes with sulfur to become Rubbery. Fair tensile strength, fair elongation at break. 


non-thermoplastic. Most useful when used along with rubber. 
Already vulcanized in preparation. Weak. Crumbly. Used in rubber to improve extrusion 
Non-thermoplastic. characteristics and to maintain form during cure. 


Glueglis Mixture of glue and glycerol Dead and only slightly rubbery. Typical odor of Insolubilized by chromates or for- Slightly rubbery. Used with rubber for deadening it and 
glue. Affected by water, heat, but not by oil. maldehyde becoming less thermo- imparting resistance to oil. 
plastic. 


The properties of the general materials range all the way from 
true rubbers to resins. Almost all are originally thermoplastic, 
some however will vulcanize by various treatments, and hence 
are called vulcelastics. No effort has been made to indicate 
in the table other than the most general and characteristic 
properties. 

The properties of finished rubber articles depend to a large ex- 
tent upon the skill with which the ingredients are combined, 
upon the proper engineering and artistic design of the finished 
article, and upon careful and skillful workmanship. A vast 
scope of talent is utilized in the manufacture of the dainty over- 
shoe which milady wears or in the sheer raincape which keeps 
off the rain. Equal skill but along different lines is utilized in 
the development of rubber hose for use on gasoline pumps, or 
for rubber-lining the mammoth tanks used in pickling steel in 
the new continuous-sheet steel mills. 


American Superliners 


THE SOCIETY OF NAVAL ARCHITECTS AND MARINE ENGINEERS 


N CONTRAST to the many American achievements in engi- 
neering, manufacturing, management, and finance, we have 

no superliners although our citizens are the greatest and most 
affluent travelers in the world and spend about $500,000,000 
annually in foreign travel, only five per cent of which would 
sustain two American superliners remuneratively, states 
George C. Gaede, passenger traffic manager, American Export 
Lines, Inc., in a paper presented at the annual meeting of The 
Society of Naval Architects and Marine Engineers, held in 
New York, Nov. 16-17, 1939. One asks, **Why haven't super- 
liners been built before2?’’ Principally because, prior to the 


passage of the Merchant Marine Act of 1928, the Merchant 
Marine Act of 1936, and amendments of 1938, which equalized 
the construction and operating costs here and abroad, it was 
impossible to compete successfully and therefore impossible to 
attract investors. 

Upon the instructions of Congress, the United States Mari- 
time Commission made a survey to determine the possibilities 
of building and operating American superliners. The negative 
analysis in a few short paragraphs on the superliner subject 
would indicate that the Commission's advisers were not suffi- 
ciently familiar with the subject since, according to Mr. 
Gaede, an intelligent, painstaking perusal of the facts could 
not substantiate their conclusions. For example, the survey 
states that this type of vessel is believed to be economically 
unsound. The performance of the Queen Mary, a ship of British 
registry, during a depression period, disproves this. Other 
reasons given are excessive investment, extreme variations in 
seasonal business, speedy obsolescence, and the fact that the 
building of superliners at the expense of more economical ships 
cannot be justified by the United States. A further comment 
is that there is little advantage in spending enormous sums on 
one great ship. The author claims that the great ship is more 
profitable than the smaller ones and that, as a matter of fact, 
two superliners will produce more revenue than fifty $2,500,000 
freight ships. 

The building of American superliners would be a creative 
job, based entirely on a new set of factor for the moment that 
an American ship enters the North Atlantic trade, the whole 
mosaic of past performance would be altered. In building any 
superliner it is presupposed that the construction and operating 
costs will be equalized and this fact is now generally recog- 
nized in this country. Such a superliner should have a capacity 
of about 2500, divided into 800 cabin, 800 tourist, and 900 
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third-class, with a certain amount of space in tourist and third- 
class designed and equipped to be interchangeable to provide 
flexibility according to the movement in each class. The size 
of the vessel would be somewhat larger than the Queen Mary to 
provide for 425 more passengers. 

The advantage in American superliners lies in the fact that 
they could go through to Hamburg and thus participate in the 
traffic beyond the Channel ports in a two-week turn-around. 
In this case, the route would be Cherbourg, Southampton, and 
Hamburg. With increased cost of larger passenger vessels, the 
operating costs per day for depreciation, insurance, crew's 
wages, and subsistence, which are constant whether the vessels 
move or are in dock, the importance of quick turn-arounds is 
obvious. 

The real cost of operating a vessel depends on the number 
of days that it is moving, and that cost must absorb and 
must include the expenses accruing during the unpror ‘ctive 
period in port. The more the port time is reduced, the greater 
the number of revenue-producing days. With improved engine 
design and economical fuel consumption, the author believes 
that two 35-knot ships are practical and that such ships could 
maintain two-week schedules. 

Engineers say that superliners of this character can be built 
for about $60,000,000 each, or $120,000,000 for two, including 
interest during the construction period. Assuming that the 
government will allow a construction differential of 50 per cent, 
so that the cost to the operator will be $30,000,000 for each 
ship, of which he pays 25 per cent, or $7,500,000 for each ship. 
On top of this, $2,500,000 working capital for the two ships 
will be required initially, making the total investment to the 
operator $17,500,000 per vessel. 

Taking the same rates as the Queen Mary, that is, $325 per 
head for cabin passengers, $150 for tourist, and $105 for third- 
class, and using a basis of 22 round trips for each of the two 
superliners, the annual revenue per vessel, on a 60 per cent 
capacity basis, would be $12,526,800, and, on a 50 per cent 
capacity basis, $10,439,000. Miscellaneous revenue, such as 


TABLE 2 ANNUAL EXPENSE 
60Percent §0Percent 
Item capacity capacity 
Vessel expense 


Subsistence, crew and passengers........... 909,370 788,225 
Seores and $72,000 $51,000 
6,401,070 6,162,925 
Other voyage expense... 350,000 325,000 
Total vessel and voyage expense........... 8,548,610 8,164,065 
Gross profit available from direct operation... 5,478,190 3,684,935 
Less depreciation at 5% on $30,000,000.......  1,§00,000 1,500,000 
3,978,190 2,184,935 

Less: Interest at 3'/2,% on $22,500,000 
eneral administrative expense...... 1,402,680 1,184,900 
1,788,010 212,535 
Add operating 1,773,750 1,697,000 
Less amortization requirements............-. 1,125,000 1,125,000 
Surplus before dividends and taxes......... $2,436,760 $ 784,535 
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mail, freight, bar sales, and excess baggage, would bring these 
figures to $14,026,800 on the 60 per cent basis, and $11,849,000 
on the 50 per cent basis. Annual expenses for each vessel would 
be made up of the items in Table 2. 

This result is achieved without consideration of the profits 
accruing through the investment of the depreciation fund and 
surplus profits over dividend requirements. On a 60 per cent 
capacity basis, the government would recapture $68,550,281 for 
both vessels, or $8,550,281 more than the construction differen- 
tial of $60,000,000 allowed; the government mortgage of 
$45,000,000 would be liquidated in about five years; and the 
cost to the government in total subsidy would be $3,119,986 
per annum. On the 50 per cent capacity basis, the government 
would recapture $33,995,818 of the $60,000,000 construction 
differential; the government mortgage loan of $45,000,000 
would be entirely liquidated in about eight years; and the cost 
of the subsidy would be $4,694,209. Both these calculations 
are on the basis of only forty-four weeks’ Atlantic service 
operations and do not include cruise employment, which 
would add net profits from $375,000 to $500,000 per year for 
each vessel. 


The Many Uses of Mercury 


RESEARCH AND INVENTION 


ERCURY, known as “‘live silver’’ or ‘‘quicksilver’’ to 
ancient peoples, is still one of the most important 
metals in our times. As told in an article in the September, 
1939, issue of Research and Invention, a publication of The Ohio 
State University Research Foundation, the United States, with 
private instead of government control of deposits, has the 
largest number of mercury mines, mostly in California, Texas, 
and Oregon, and ranks next after Italy (and Spain when it is in 
the running) as a producer, furnishing half of our requirements. 
Mercury is bought and sold by the flask of 76 lb, and yearly we 
use about 30,000 flasks. Mercury prices have fluctuated widely 
since they fell from around $120 a flask before the depression 
to the present price of $90, with some tendency to rise because 
of the European war. 

As an out-and-out war material, mercury is used as a detonat- 
ing agent, in the form of mercury fulminate, invented in 1799. 
Before that time muskets were fired with the famous flint and 
steel. To make fulminate, mercury is treated with nitric acid 
and alcohol. In various combinations it goes into all sorts of 
percussion caps. Some other unstable compounds explode 
violently enough to be used as detonators, but despite substitu- 
tions mercury fulminate remains very important in this war 
business. Of course detonators are not used solely for war. 
Industry requires quantities of blasting caps for all sorts of 
excavation, tunneling, and quarrying work. 

Mercury’s use as a fulminate is spectacular, but in many 
respects its quieter roles are more important. Mercury in in- 
dustry touches our daily lives at many unsuspected points. 
One of the most recent developments, with which mechanical 
engineers are familiar, is the mercury boiler. Of course, once 
the mercury boilers are installed, very little additional mercury 
is required for replacement. 

The thermometer is another example of mercury's use; a small 
amount, but extremely important. It is used for all kinds 
of laboratory apparatus: Barometers, compensating pendulums, 
gages, meters, switches, pumps to produce high vacua, and 
thermostats. A metal which is very heavy, liquid at ordinary 
temperatures, uniform in heat expansion, slow to oxidize, and 
a good electrical conductor seems almost too good to be true 
in the laboratory. 
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Industry, medicine, and the arts require a host of mercury 
compounds. Vermilion, used for paint and cosmetics (an 
ancient use) is the sulphide. Mercurochrome is a quarter mer- 
cury; calomel, a seed disinfectant as well as a medicine, is 85 
per cent mercury; and corrosive sublimate is 74 per cent mer- 
cury. Compounds of the metal are used as catalysts in making 
acetic acid, caustic soda, and chlorine. Ships may be protected 
with a mercury antibarnacle paint. The dentist may use ver- 
milion to color his plates to match the gums, and mercury 
amalgam (formerly much used in smelting gold and silver) in 
making metal fillings. Mercury goes into electric arcs and 
lamps for signs. 

Even the felt-hat industry depends on mercury. The process 
of making fur into felt uses mercuric nitrate. ‘‘Mercury-made”’ 
oils are kept at the right temperature in refining by means of a 
mercury heat bath. For such purposes, of course, the mercury 
is not used up. 


Floating-Lift Airplane 


THE AEROPLANE 


NOTHER step in airplane safety and simplicity has been 
made possible through the invention of *‘floating lift’’ by 
Frank T. Courtney, an aeronautical engineer of Great Britain. 
As described in The Aeroplane of Oct. 19, 1939, floating lift 
applies old principles in a new way. At first sight it seems 
similar to methods which have been tried before, but its sim- 
plicity conceals entirely new features. The simplest definition 
of a floating-lift airplane is, for example, a monoplane in which 
the wings are rotatable separately about the main spar. In 
other words, they will have individually variable incidence. 
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As shown in Fig. 2, the wings are governed, as regards their 
angle of incidence, by separate surfaces mounted on booms, 
similar to individual tailplanes. These surfaces are controlled 
from the pilot’s seat in such a way that the rods, cables, or 
other means pass through the point of attachment of the wing 
to the fuselage. Each wing and its tail surface, therefore, 
conforms with the well-known principles of longitudinal con- 
trol and stability. The difference from ordinary practice is 
that the center of gravity does not change, inso far as it concerns 
the wing, because it is always on the hinge line. Each wing, 
with the stabilizing surface properly set, can be made auto- 
matically stable at certain angles of incidence, limited to pre- 
vent excessive diving and complete stalling. 

The position of the fuselage is governed by a separate tail- 
plane or stabilizer and is relatively unimportant except as 
regards resistance, and thereby efficiency. Directional control 
is obtained by the orthodox rudder. Lateral stability in this 
type of airplane is inherent and not controlled. As each wing 
maintains a constant-lift coefficient at all times, being an in- 
herently stable airfoil free to take up its predetermined angle, 
pendular stability has some effect, but this is not relied upon. 
Dihedral in the ordinary sense is useless, because its tend- 
ency to increase the incidence of the low wing by side- 
slipping is counteracted by the floating-lift principle itself, 
which tends to keep the incidence constant. Dihedral can be 
introduced by turning up the extremity of each wing, by having 
separate inclined vanes or a central vertical fin over the fusel- 
age. 

The righting force need only be small, because there is 
practically no damping in roll. Chief advantages of the float- 


ing-lift principle are the reduction of controls to two and the 
fact that the machine can be flown very slowly without danger 
of stalling or spinning. 


SINGLE MAIN 
SPAR 


FIG. 2 APPLICATION OF FLOAT- 


CONTROL 
COLUMN 


ING LIFT TO VARIOUS TYPES OF 
AIRPLANES 

(Diagrams show the possible lay- 

outs of airplanes with floating-lift 

control. The bottom-left diagram 

is a head-on view of an airplane 


recovering from a turn, which dem- 
onstrates the lateral stability of the 
control and how the wings auto- 


matically maintain constant and 
equal life In the middle diagram, 
the wings conform to the relative air 
flow, and maintain equal angles of 
incidence and lift by tilting, respec- 
tively, downward in the up-bump 
and upward into the down-bump, 


as shown in the diagram at the bot- 
tom right. In the latter diagram, 
the dotted lines show the wing sec- 
tion in the normal flying position 
and the continuous lines * ena 
the wing at the incidence of highest 
lift with slot and flap in action.) 
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Hydra-Matic Transmission 


MOTOR (NEW YORK) 


LIMINATION of the conventional clutch and its pedal 

in the 1940 Oldsmobile is accomplished by the introduc- 
tion of a fully automatic four-speed transmission combined 
with a highly efficient fluid coupling. As described in the 
October, 1939, issue of Motor (New York), the car is started 
from rest and driven entirely by means of the accelerator. In 
some of its features, it resembles the semiautomatic unit 
brought out in 1937 by General Motors. But the present 
mechanism has been completely redesigned to render it fully 
automatic. The shift control is operated hydraulically, whereas 
a number of cams, levers, and rods were used in the previous 
device. 

The fluid or liquid coupling is similar in operation to the one 
which was described in this section in the August, 1938, issue of 
MecHanicat ENGINEERING. The transmission consists of two 
planetary units which provide the four forward speeds, and a 
reverse planetary unit. The illustrations shown in Fig. 3, al- 
though drawn to scale, are strictly diagrammatic and omit such 
details as bearings, bolts, flanges, and splines. The flywheel, 
for example, is necessarily made in two pieces which are bolted 
together instead of being a single piece as shown. In this de- 
scription, the three units will be called front, rear, and re- 
verse. The front unit gives a gear reduction of 1.44 and the 
rear-unit reduction is 2.53. 

In first speed the gears in both units are in action, the total 
reduction being 1.44 times 2.53 or 3.64. In second, the front 
unit is locked together and the gears in the rear unit are in use, 
giving a reduction of 2.53. In third, the front-unit gears are 
used, the reduction being 1.44, while the rear unit works on a 
one-to-one basis although not locked up. In fourth, the front 
unit is locked together and the rear unit also gives a one-to-one 
ratio although not locked. Power flow through the four for- 
ward speeds and reverse is shown in Fig. 3 by five separate dia- 
grams in which only the parts actually in use are illustrated. 
Arrows on the perspective sketches of the gears indicate direc- 
tion of rotation. 

Bands and clutches are operated by oil pressure through 
valves jointly controlled by throttle position and governor. 
Both front and rear clutch pressure plates are acted on by six 
small pistons which hold the clutch in engagement when oil 
pressure is applied. The front planetary band is contracted by 
oil pressure acting on the dual piston. The main piston ap- 
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plies a certain amount of force to the band and then as the 
throttle is opened additional pressure is applied to an auxiliary 
piston to increase holding power with torque. The front band 
is released by oil pressure and a light spring which insures 
freedom from drag. The rear band is held away from its drum 
by oil pressure on a piston. The band is applied by releasing 
oil pressure from this piston thus allowing springs to lock 
band todrum. As the throttle is opened increasing oil pressure 


Clutch 


Clutch Piston 


Band 
Drum 


FIG. 4 OPERATING MECHANISM AND GOVERNOR OF THE HYDRA- 
MATIC TRANSMISSION 


is applied to another piston to hold the band securely in place as 
torque increases. 

The shifting mechanism is illustrated in simplified form in 
Fig. 4. The planetary unit is locked directly by applying oil 
pressure to the six clutch pistons and at the same time the 
band is released by oil pressure on the band piston. Oil pres- 
sure is obtained from the main line by moving the shift valve 
to the left, closing the discharge port and connecting the oil- 
pressure line to the pistons. To engage the planetary gears, 
the shift is moved right shutting off the oil-pressure line and 
opening the drain port, removing pressure from all pistons 
and allowing the coil spring back of the band piston to lock the 
band against the drum. Thus, an upshift is made by sliding 
the valve left and a downshift by moving it right. The shift 
valve is moved by pressure on its two ends. Oil pressure on 
the right is controlled by the governor and is proportional 
to centrifugal force. On its left, in addition to spring pressure, 
there is also oil pressure which increases with throttle opening 
by means of the throttle valve connected to the accelerator 
pedal. 


The governor consists of a piston valve sliding radially in a 
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housing geared to the tailshaft, or rather there are two governor 
valves of different weights. The heavier one controls the 
shift from first to second; both are used for second to third; 
and the light one for third to fourth. The governing mecha- 
nism is so designed that the pressure on the shift valve is pro- 
portional to the centrifugal force acting on the governor—up to 
the maximum pressure supplied by the pump. The pressure 
port opening grows larger in size as centrifugal force increases. 
Therefore, the oil pressure on the shift valve increases with 
centrifugal force. Consequently, the shift valve is positioned 
by throttle (and spring) pressure and governor pressure. When 
governor pressure exceeds throttle pressure an upward shift is 
indicated and when throttle pressure predominates, the plane- 
tary gears are called into use. 


Multifuel Engines 


THE AUTOMOBILE ENGINEER 


EVERAL internal-combustion engine manufacturers, both 
in the United States and in Europe, are now producing 
for commercial use engines which, with a few minor adjust- 
ments or none at all, can operate on gasoline, oil, gas, or alco- 
hol. Descriptions of these various engines, which foilow, have 
been ab-tracted from articles appearing in The Automobile Engi- 
neer for October, 1939. 

The Waukesha Company recently brought out in the United 
States a version of its Hesselman type Diesel engine which can 
be easily converted to run either on gasoline or as a gas engine. 
Having a bore and stroke of 41/2 X 51/2in. at the governed 
speed of 2100 rpm, the engine, shown in Fig. 5, develops 125 
bhp with a compression ratio of 5.8:1. This corresponds to a 
bmep of 88 psi. As in other Hesselman engines the combustion 
chamber is formed in the piston crown. Crankshaft and cylin- 
der block are cast in one, while cylinder liners of molychrome 
iron are inserted. Interchangeable twin cylinder heads integral 
with water-cooled exhaust ports are fitted. Both spark plugs 
and injector nozzles are in the head. 

The Fiat-Boghetto engine made in Italy combines certain 
advantages of the Diesel engine, namely, low-priced fuels and 
low specific consumption at all loads, with those of the gaso- 
line engine, namely, hand starting, smoother running, and 
lower internal pressures. The engine is of the injection type 
with a comparatively low compression ratio of 7.2:1. Its 
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FIG. 5 WAUKESHA-HESSELMAN MULTIFUEL ENGINE 
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main working characteristic is that it takes a full admission of 
air at all loads, up to one sixth of the maximum load, therefore 
its consumption at low loads follows the same consumption 
law as that of the Diesel engine. 

The basic principle of this engine is the stratification of the 
fuel mixture in a chamber which may be considered as separate 
from the power cylinder. As shown in Fig. 6, the combustion 
chamber is of elongated cylindrical form with a biconical 
mouth which has its outlet in the cylinder eccentrically to the 
center line without being actually tangential to the cylinder 
wall. Owing to the position of the combustion chamber, 
which is not subject to the influence of the passage of the suc- 

tion air or of the ex- 
haust gases, it re- 
mains at the end of 
the suction stroke, full 
a of burnt gases at the 
same pressure as the 
air in the cylinder, 
that is, slightly below 
| atmospheric pressure. 
©) During the following 
stroke the volume of 
0 burnt gases in the up- 
per part of the cham- 
ber decreases continu- 
ally. It is under pres- 
sure from the underly- 
ing column of air, 
which rises until it 
occupies a volume 
= which may be taken 
as equal to oneseventh 
of the total volume of 

the chamber. 
Before the piston 
FIG. 6 THE FIAT-BOGHETTO MuLTIFUEL teaches dead center, 
ENGINE MADE IN ITALY the fuel is injected into 
the cylinder in the 
direction of the mouth of the chamber. Here it meets the 
air coming from the cylinder and, by the effect of compression, 
mixes in the combustion chamber. The particles of pulverized 
liquid striking the ascending column of air give rise to a homo- 
geneous explosive mixture without any artificially created 
whirling or turbulence. The spark plug, situated practically 
at the upper limit of the carbureted air zone, provides the 
ignition as in an ordinary gasoline engine. With a few minor 
adjustments, gasoline or alcohol may be utilized as the fuel 

for the engine. 

The Brandt-Bagnulo engine, made in France, is an internal- 
combustion engine fitted with a special cylinder head and 
differs from the normal gasoline or Diesel engine while retain- 
ing certain characteristics of each. Like the gasoline engine 
it has positive electric ignition, but differs materially in the 
method of carburetion and the system of separately introducing 
the fuel and the main air supply. In comparison with the 
Diesel engine the air compressed in the cylinder is injected into 
a gasified fuel instead of liquid fuel being injected into the com- 
pressed air. For the Brandt-Bagnulo system is claimed the 
efficiency of the Diesel engine combined with the light- 
weight, flexibility, simplicity, and ease of maintenance of a 
gasoline engine. Over both types it has the outstanding ad- 
vantage of functioning either on gas or on light and heavy 
liquid fuels. 

The cylinder head of the engine is shown in Fig. 7, and it 
should be noted that in all other respects the engine is com- 
pletely normal. Providing arrangements are made for a suit- 
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able compression ratio any standard _ gasoline or Diesel engine 
can be readily converted. In the head casting there is provided 
for each cylinder a special antechamber in which carburetion, 
vaporization, and the initial combustion of the fuel takes place. 
The antechamber is in open communication with the working 
cylinder by means of a tangential passage. Fuel and air from 
a jet-type mixing device are admitted to the antechamber by a 
supplementary valve actuated through a relay lever from the 
normal inlet-valve rocker. The mixing device has two constant- 
level float chambers to permit the use of two grades of fuel 
either separately or simultaneously. Communication from the 
mixing device to the supplementary valve in the antechamber 
is provided by tubes cast in the plate attached to the side of the 
cylinder head and closing the antechamber. Normal inlet and 
exhaust valves are mounted vertically in the cylinder head and 
actuated by overhead rockers. 

It is interesting to note that the separate introduction of fuel 
and air, which is a necessary condition for the gasification of 
the fuel before carburetion, permits the air charge to be ad- 
mitted to the working cylinder in a cool state which is favor- 
able to good volumetric efficiency. Not less important is the 
fact that the efficiency of the engine does not vary with fuels 
of different calorific value. While maintaining the complete 
filling of the cylinders with pure air and feeding a quantity of 
fuel to the antechamber in inverse proportion to the calorific 
value, the number of heat units consumed remains substantially 
the same for all fuels. 


FIG. 7 THE BRANDT-BAGNULO MULTIFUEL ENGINE MADE IN 
FRANCE 
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LETTERS AND COMMENT 


Brief Articles of Current Interest, Discussion of Papers in Previous Issues 


Immersion Quick Freezing 


To THE Epirtor: 

This interesting paper! opens up many 
questions in a most interesting field and 
helps to answer some of them. Agricul- 
ture has been the stepchild of modern 
industrial organization, though there is 
some question as to whether the direct 
children (the urban industrial workers) 
have fared any better than have the step- 
children. The interests of both country 
and city dwellers are in fact inextricably 
intertwined. 

We are concerned in our economy with 
two problems—one is that of stability, 
and the other is that of a high standard of 
living. We can attain stability (aside 
from the influences of the weather) by 
degenerating into a nonindustrialized 
subsistence type of agriculture, something 
like the mountain agriculture of the re- 
gion in which the authors have been 
working. 

This is not the solution the authors 
have in mind. They are jooking toward 
one which gives stability on a higher 
standard of living. There are a number 
of reasons for believing that a weaving 
together of industry and agriculture in 
agricultural regions will lead toward a 
greater measure of stability at a higher 
standard. For one thing, regional solu- 
tions, even though the regions overlap, 
should have a higher degree of inherent 
stability than solutions in which the 
whole balance is concentrated in a cen- 
tral metropolitan financial area. Again, 
industrial developments based on food 
are essentially more stable than those 
concerned with other business activity. 
Lastly, though not finally, the stability 
of the individual family is improved by 
its contact with the soil, and this stabi- 
lizes the whole society made up of these 
individual families. 

The technical process described is of 
interest in itself and appears to have hope- 
ful business possibilities. Its successful 
development in the Tennessee region 
would warrant its widespread expansion. 

We are fortunate in having this paper 
to remind us that the public-utility 
wrangle, into which political forces have 


1**Immersion Quick Freezing; Its Applica- 
tion to Rural Processing Industry,’’ by John 
P. Ferris and R. Brooks Taylor, MecHanicaL 
ENGINEERING, June, 1939, pp. 437-442. 


directed the Tennessee Valley experiment, 
is by no means its only aspect. The 
original idea and the announced purpose 
were highly useful, and work under them 
is still going on. 

E. Franpers.? 


To THe Epitor: 


The following comments are based 
upon (@) several years of experience in 
refrigeration engineering, in the storage 
of foodstuffs and in the design and opera- 
tion of markets; and (4) on even a longer 
study of economics, especially of engi- 
neering economics. 

The care shown in the research carried 
out is considered highly commendable 
and the authors are to be congratulated 
on the successful outcome. 

The writer is sympathetic with their 
evident desire to justify the social sound- 
ness of their work, but is very skeptical 
of the cogency of their line of reasoning. 
The invention of practically every new 
device, process, or method tends to upset 
the social equilibrium (or approach to 
equilibrium) which existed previously. 
The least upsetting are the ones which 
simply relieve the worker of some of his 
physical effort without any economic or 
other change. If the invention makes 
possible a reduction in the time required 
to do the previous amount of work so 
that the worker can produce more of the 
same commodity or can use his saved 
time for other advantageous activities, 
then he can raise his standard of living, 
provided he is able to dispose of any extra 
products made during that saved time to 
other workers who are similarly fortu- 
nate as to saved time which they spend 
in making or doing something which is 
desired by the first worker. Unless the 
second group exists, then the saved time 
of the first group can be spent only on it- 
self. Incidentally, longer hours of work 
are essentially equivalent to the saved 
time which may be made available by 
invention. 

In a stable population with a scheme 
of stable production and equal consump- 
tion, inventions which increase the pro- 
duction of any one item (such as quick- 


2 President, Jones & Lamson Machine Com- 
pany, Springfield, Vt. Past-President A.S.M.E. 
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frozen foodstuffs) will be useless unless 
some other device is simultaneously 
created which enables other groups to 
produce exchangeable goods. At the 
same time, if the new invention so 
lengthens a portion of a process as to take 
over some or all of the labor of another 
group, then the latter group must be 
provided with other means of earning a 
livelihood or with a dole (logically 
contributed by the group which benefits 
from the invention). 

Based on the above premises, the writer 
believes that the authors’ philosophical 
justification of their work is not sound. 
It is also felt that nature is an evolving 
entity, in connection with which, prog- 
ress is that which coincides with the 
direction of the evolution at the time and 
place involved. Such advances in any 
art, as those made by the authors, are all 
in the course of the present evolutionary 
trend and are worth-while in themselves, 
even though they may throw some urban 
workers out of jobs in canning factories 
and there may be but little immediate de- 
mand for the new products. 


Ernest P. Goopricnu.? 


To THe Epiror: 


The writer believes that this paper 
has great merit. 

The state experiment stations are vi- 
tally interested in bringing the farmer and 
investor or processor closer together; 
but, as stated by the authors, it is believed 
the place of the meeting should be in 
rural or semi-rural environment. In 
doing this, the industrialist will lose 
nothing, while the farmer will gain 
much. 

By locating numerous small-unit in- 
dustries ‘‘within hauling distance’’ of 
farmers, a triple benefit comes to him: 
(a) He has a market for his produce 
while it is fresh and at its peak in qual- 
ity; (b) he and his family engage in 
transporting and processing the product; 
and (c) he is often a codirector of the 
plant and participates in the spread be- 
tween producer and consumer. 

The two last benefits may not amount 
to so much financially, but they tend to 
make a new man of him, in so far as being 
a useful citizen in a democratic com- 


§ Consulting Engineer, New York, N. Y. 
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munity. The writer knows of definite 
cases where the social benefits from sea- 
sonal gatherings of near-by people at 
locally operated industries were of im- 
mense value above the amount of money 
received. On the other hand, money 
spent in rural industrial communities is 
circulated many times before it is in- 
vested. 

Work in our laboratories shows that 
the speed of freezing or ice formation in 
fruits is the crux of the problem of freez- 
ing preservation in so far as mechanical 
engineering is concerned. On this de- 
pends the size of ice crystals, the firmness 
of the defrosted product, the amount of 
leakage, and, to a great extent, the vita- 
mins which remain in the defrosted prod- 
uct. 

Freezing by immersion seems to the 
writer to be the most practical and rapid 
method of freezing peaches to prevent 
browning (oxidation). The film of sugar 
syrup about each slice protects it from 
air with not more than 1 per cent added 
sugar. In this way the amount of sugar 
in the stored product is practically nil. 

The question of packaging becomesvery 
simple when the product is immersion 
frozen first. Of course, the usual precau- 
tion against desiccation is necessary; but 
no attention need be paid to adhering to 
definite dimensions or sizes of containers. 
It seems that this method is a step for- 
ward in standardizing frozen products. 

We hope that the authors will continue 
to work for new rural industries in the 


cotton-belt areas. 
H. P. Srucxey.* 


To tHe Eprror: 

This paper is unique in that it empha- 
sizes the place of a processing method in 
bringing about a more complete indus- 
trial and agricultural balance. Naturally, 
a paper of this type is vulnerable to at- 
tack on several fronts, depending upon 
whether a social, economic, or technical 
viewpoint is taken. Moreover, it is ex- 
tremely difficult to make a comprehensive 
appraisal of a problem of this type. 

It is typical, however, of many agricul- 
tural problems involving some form of 
processing, in that distinct problems of 
engineering, plant breeding, crop culture, 
community organization, storage, trans- 
portation, and marketing are involved. 
These must be put together into a prac- 
tical industrial system of mutual profit 
to those concerned with production and 
processing, as well as to the ultimate 
consumer. 

The immersion method of quick freez- 
ing for fruits undoubtedly has merit for 
products which in their natural state are 


* Georgia Experiment Station, Experiment, 
Ga. 


rather fragile and where the size of crys- 
tal must be controlled. The use of a 
solution containing invert sugar would 
seem to be practical for relatively high- 
temperature quick freezing of fruits. 
That the quality of product was accept- 
able is evidenced by the premium prices 
obtained. 

Economic considerations in the estab- 
lishme~ fa food enterprise are involved 
and diilicult to analyze, yet these are 
important if a better economic balance 
between industry and agriculture is at- 
tained with the view of ‘‘increasing in- 
come to farmers, essential to soil con- 
servation.’’ The authors state, ‘“Tennes- 
see strawberries, for instance, have over a 
period of years left about 41/4 ¢ per lb in 
the area when shipped out in raw-prod- 
uct form. If marketed in quick-frozen 
form, the same crop could leave an income 
of from 8 to 11 c per lb in the area, which 
is more than double.” 

This would be a remarkable increase in 
income, particularly if it could be re- 
flected in a like improvement of income 
to the grower who is responsible for soil 
conservation. It would seem doubtful, 
however, from the limited data sub- 
mitted, if a very large proportion of this 
increase would go to the grower. A 
2000 Ib per hr plant, operating continu- 
ously, requires 1000 girls in capping and 
inspection. If these girls work in 6-hr 
shifts even at the minimum rate of 25 c 
per hr, labor alone will absorb 3.1 ¢ of 
the increase in community income. It is 
reasonable to assume that the farmer will 
obtain only a part of the remainder and 
in some cases the industry may provide 
no more than an enlarged farm-market 
outlet. 

This type of industry, for strawberries, 
does provide a local labor market both 
for picking and capping. Picking may 
be handled partially at least by farm labor 
but capping will require the use of out- 
side labor. These two labor demands 
coming together may create a peak-labor 
demand, affording opportunities for labor 
unrest, during the critical harvest-and- 
processing period. 

Farming is a combination of subsist- 
ence living and production for profit. 
The latter is competitive and to that ex- 
tent a local food industry is always un- 
stable unless production and processing 
costs can be maintained at levels provid- 
ing a satisfactory income to those en- 
gaged in these enterprises. 

There are other crops which offer 
much more favorable opportunities to 
growers than strawberries, which un- 
fortunately require so much hand labor 
during harvest, a considerable portion of 
which is of the widely heralded stoop 
type. Peas, for example, may be grown, 
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harvested, and largely processed by ma- 
chinery. With farm machines, the 
grower has a better opportunity to im- 
prove the family income and he is less 
likely to be interrupted by labor disturb- 
ances. 

Any quick-freezing plant, as the 
authors point out, must be adaptable toa 
variety of products which will make it 
possible to lengthen the operating period, 
so that strawberries in themselves do not 
represent an acceptable crop index. 

The general application of this method 
of crop processing will naturally result in 
some economic shifts in the food-proc- 
essing industries. Unless consumption 
can be very materially enlarged, as a re- 
sult of reduced production and processing 
costs, thus enabling consumers of the 
lower income brackets to enjoy these 
foods, quick freezing will to some ex- 
tent take the place of canning processing 
and this in turn may tend to shift produc- 
tion areas. For example, the fresh- 
asparagus-production areas of the Caro- 
linas may be brought into more direct 
competition with the favorable produc- 
tion districts in the Delta regions of 
California, or the favorable production 
environments for berries in the Pacific 
Northwest may offer severe competition 
to the berry districts of the Tennessee 
Valley. 

Generally speaking, however, quick 
freezing of perishable products, such as 
fruits and vegetables, appears to the 
writer to offer greater advantages for 
growers of products located closest to our 
great consuming centers than for the more 
remote producing areas, unless unusually 
favorable climatic and soil conditions 
more than offset long-haul refrigerated 
transportation. 

The authors are to be congratulated 
for the development of the immersion 
system of quick freezing which is so 
promising for processing certain of our 
perishable farm products. This contribu- 
tion affords another example of engineer- 
ing service in behalf of the agricultural 
industry. 

H. B. Watxer.® 


To THE Eprror: 


The authors, in their presentation of a 
particular processing industry for farm 
products, have given us an interesting 
outline of the problems faced in an area 
which has for generations existed under 
an agricultural economy. They have 
suggested, through example, methods by 
which engineering may assist in solving 
the social and economic problems that a 


5 Agricultural Engineer, University of Cali- 
fornia, Agricultural Experiment Station, 
Davis, Calif. 
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changing economy in rural areas has pre- 
sented. 

The rural areas of the Southeast have 
become the frontier of a new industrial 
development. While the introduction of 
new industry, based on the processing of 
the area’s raw materials, has aided mate- 
rially in providing industrial employment 
to a part of the excess rural population, 
the character of this development is 
such that the economic independence of 
the states concerned is threatened. 

A recent study of the rapid growth of 
new industry in one southern state may be 
considered to add substance to the 
authors’ economic analysis of the prob- 
lem facing the area. The study showed 
that, during the period following the 
World War, the ‘‘value added by manu- 
facturing’’ has increased in this state by 
approximately 75 per cent. During this 
period the number of industrial wage 
earners has increased by approximately 
60 per cent. The increased labor supply 
came largely from the rural areas and 
undoubtedly aided in absorbing much of 
the agricultural labor displaced by the 
factors indicated by the authors. 

The trends indicated have been of great 
aid to many people of the state. On the 
other hand, this period of phenomenal 
industrial growth has seen the general 
financial status of the state drop far be- 
low that of the preceding period. In 
searching for an answer, other than the 
general depression, the character of the 
growth of industry in the state was care- 
fully analyzed. The analysis ‘indicated a 
decrease in the number of small industrial 
plants, almost entirely home owned, and 
a sharp increase in those large-scale in- 
dustries owned almost wholly outside 
the area. 

In 1919, those industries owned out- 
side the state accounted for only 19.3 
per cent of the total ‘‘value added by 
manufacturing,’ while in 1937, this had 
increased by over 300 per cent. 

The term ‘‘value added by manufac- 
ture’’ embraces the fixed charges on in- 
dustrial investment, taxes, wages, and 
profit. Where industry is owned outside 
the area, taxes and wages can only be 
considered as additions to the state's 
wealth. Thus interest and profits have 
been leaving the area in an ever-increasing 
proportion from year to year. 

A concentration of engineering research 
and development efforts, perhaps state 
supported, on small local industries in 
rural areas, such as suggested and ex- 
emplified by the authors, may well be ex- 
pected to aid in bringing about a balance 
between local and absentee ownership. 
The industrial development taking place 
from without has proved itself a great 
economic aid. But the stable wealth of 


an area cannot be measured by taxes and 
wages alone. These are quickly dissipated 
in services and in the necessities of living. 
Interest on capital investments and prof- 
its, reinvested in the area, are the only 
true measures of stable wealth. 


F. L. Wirxinson, Jr.® 


To THE Epiror: 


It is significant that the interest of 
those who commented on our paper seems 
to lie in the economic implications of the 
technical development which we de- 
scribed. 

This phase of the project, as opposed 
to the completed development of process 
and equipment, is still in the experi- 
mental stage. Some of the problems to 
be solved, if operation as a local rural 
industry is to be a success, are listed in 
our paper. 

H. B. Walker points out that the farmer 
is not likely to get much more for his 
product than if he sold it on the fresh 
market. Experience in other parts of 
the country, where agricultural process- 
ing industries have operated for some 
years, indicates that a freezing plant 
offers the grower possibility of increased 
income because it provides a more certain 
market at more stable prices. Further- 
more, freezing can absorb a greater per- 
centage, as much as 15 per cent more, of 
the crop, including fruit fully ripe that 
would spoil if shipped to fresh markets. 
These advantages have been shown to 
encourage growers to adopt improved 
agricultural practices which increase 
yields and income. 

In the area in which the experimental 
freezing plant described in our paper is 
located, growers in some years have left 
much of their strawberry crops unhar- 
vested because crops of other areas rip- 
ened at the same time, and the markets 
could not absorb all of them in a few 
weeks’ period. Under such conditions 
farmers could not be expected to adopt 
the soil-conservation practices needed 
to produce quality products or maintain 
their lands on a permanent basis. 

Further benefits to the individual 
farmer may well come from the increased 
community income resulting from the 
establishment of freezing plants. The 
calculated doubling of income of an area 
from its strawberry crop was based on 
value of pay rolls of girls and men needed 
for capping and plant operations and on 
the purchase locally of some supplies and 
materials. Part of the cash paid out for 
these items will go to the farmer or to 
members of his family. Another con- 
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sideration is that the farmer may profit 
from operations of the plant itself if he 
has a financial interest in it. 

The danger of peak-labor demands at- 
tracting transient labor is not yet a prob- 
lem in the Southeast, as it seems to be in 
the commercialized farming areas of the 
far west. There is a surplus of rural labor 
in most Tennessee Valley counties not 
now needed by agriculture or industry. 
Another safeguard is that a variety of 
crops may be processed throughout eight 
months of the year; the employment 
period can be quite long, so that transient 
labor is not needed. The list of com- 
modities which have been frozen at 
the experimental plant has included in 
sequence peas, strawberries, young- 
berries, peaches, lima beans, corn, ap- 
ples, poultry, and meats. 


Joun P. Ferris.’ 
R. Brooks Taytor.’ 


Quarter-Turn Belt Drive 


To THE Eprror: 

The accompanying photograph (Fig. 
1) shows an unusual drive that may in- 
terest your readers. The quarter-turn 


FIG. 1 


belt shown transmits 150 hp from an en- 
gine pulley 78 in. diameter to a pump 
pulley 11.85 in. diameter at 1760 rpm. 

The single-pulley track-type idler pro- 
vides belt-tension control and is designed 
so that the belt does not run off when the 
drive runs backward. 


H. M. Prrry.® 


7 Commerce Department, Tennessee Valley 
Authority. Members, A.S.M.E. 
5 Los Angeles, Calif. Mem. A.S.M.E. 
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REVIEWS OF BOOKS 


And Notes on Books Received in the Engineering Societies Library 


Applied Economics for 
Engineers 


Apptigep Economics ror ENGINEERS. By Ber- 
nard Lester. John Wiley & Sons, Inc., New 
York, 1939. Cloth 6 X 9 in., 464 pp., 7 
figs., $4. 


Reviewep sy W. D. Ennis! 


HE author is responsibly occupied in 

industrial marketing for the West- 
inghouse Electric & Manufacturing Com- 
pany. His previous book, ‘‘Marketing 
Industrial LEquipment,’’ is favorably 
known. These facts account for the 
gratifying emphasis, in the present vol- 
ume, on the customer point of view as en- 
countered in selling, advertising, and the 
analysis of consumption. With respect 
to such emphasis, this book is new. 
Consumers seem no longer to break trail 
toward better mousetraps. 

The last year or so has given us several 
new books in industrial economics—the 
new Grant, Rautenstrauch, the new 
Bowers and Rowntree, and now this. 
The differences are more interesting than 
the likenesses. After forty years, there 
is still no standardization of subject 
matter. There is probably, even, no 
agreement on definition. Books written 
by college teachers in this field often try 
to cover matters which teachers in other 
fields think should be covered. A weak- 
ness develops. The mechanical engineer 
desiring a course in electrical engineer- 
ing for his students says ‘‘leave out the 
higher math and show them how to 
select the proper type of motor for an 
assigned condition.’’ This sounds very 
simple, if you know nothing about elec- 
trical engineering. So any engineer says 
to the engineer-economist, ‘show them 
how to bring in $ as wellas f."" And 
too often this leaves us where we were, 
‘assuming 5 per cent interest.’ Why 5 
per cent? When, where, and why that 
figure or some other? That would seem 
to be part of, and perhaps fundamental to, 
the problem. Leaving it out is parallel 
with Mr. Lester's treatment of the busi- 
ness cycle with no discussion of money 
rates. 

The author is a lecturer at the Univer- 


* Humphreys Professor of Economics of Engi- 
neering, Stevens Institute of Technology, 
Hoboken, N. J. Fellow A.S.M.E. 


sity of Pittsburgh. Throughout the book 
the most impressive thing is the apparent 
earnest desire to be helpful to the young 
graduate. He is even exhorted to do 
well, to excel as engineer and as citizen. 
In his behalf, the book is distinguished 
by its breadth of view and inclusiveness. 
Reading references are abundant and 
documentation is conscientious. As a 
single-course text, the book has the ad- 
vantage of including a treatment of what 
is usually called industrial engineering: 
location, layout, and equipment of plant. 
The author is modest in the connotation 
he implies for economics: It is a showing 
of how business is done, here, now. Ap- 
pended to the body of the text are a 
number of problems, of practical dimen- 
sions and complexity, most of which are 
quantitative, i.e., arithmetical. This is 
to be noted, because at some points in 
the book there is an omission, not to say 
an avoidance, of quantitative treatment. 
One reads more than one quarter of the 
book before encountering any substantial 
amount of it. 

It follows perhaps, that it is vain to 
look here for decisive figures on such 
diverse matters as technological unem- 
ployment, the distance limitation for 
electric transmission, the sacrifice of en- 
ergy efficiency often involved in direct 
motor drives, the break-even point in 
problems of engineering choice, the 
“‘dominant’’ importance of the corpora- 
tion, index number methodology, and 
economic lot sizes. And in a quantita- 
tive subject like the demand-supply- 
price relationship the charts and discus- 
sion are puzzling. In offset, the dis- 
cussion of preferred numbers is good, al- 
though at one point vague; and the 
author courageously attacks the subject 
of quality control by inspection of 
samples, a subject which even here has 
been insufficiently predigested for the lay 
reader—and which badly needs to be. 

The subject matter of the book may be 
summarized in four phase groups by 
chapter units: 


1 The place of the engineer in social 
and economic life; human and public 
relations in industry; 3 units, scattered. 

2 Planning and organization, stand- 
ards, development, and production; 6 
units. 
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3 Accounting, cost accounting, sta- 
tistics, purchasing, and (problems in- 
volving) economic studies; 4 units. 

4 The consumer (a separate chapter), 
followed by a consecutive and orderly 
treatment of market, distribution, selling, 
and price policies; 5 units. 


One must note, however, a habit of 
scattering the discussion of a definite 
topic in different parts of the book, a 
habit which even the index suggests. It 
may be a result of this that points of ap- 
parent importance seem often to have 
been omitted. Patents are referred to 
briefly in two places, with nothing on 
important new proposals as to procedure 
and no reference to certain touchy mat- 
ters of business ethics. The pages on 
labor do not mention the three new 
Federal statutes and their administra- 
tion, and ignore topics as timely as job 
evaluation and merit rating. They omit 
all but the older bonus plans of wage 
payment. The discussion of quantity 
differentials in price is not tied in with 
the separate presentation (in a prelimi- 
nary chapter) of the Robinson-Patman 
Act. With two separate references to 
electric rates, there is no recognition of 
the economic utility, and limitations of 
application, of class pricing. 

It would be captious to quarrel with 
questions of respective individual em- 
phasis. Mr. Lester has found a great 
deal to say in his 464-page self-imposed 
limitation. The book will no doubt go 
into further editions. If and when this 
happens, some of us, at least, would like 
to see more ample recognition given to 
accounting and cost accounting, perhaps 
to theories of taxation (e.g., benefit 
principle vs. ability-to-pay principle), 
workmen's compensation laws, capital 
turnover (especially in connection with 
break-even charts), the dominant place 
of obsolescence in depreciation, incre- 
ment costs, and other topics—forecasting 
as many topics ultimately, the author 
may protest, as there are readers. 

Two things it would surely be well to 
do: First, in the discussion of valuations, 
bring in some court decisions on basic 
points; second, avoid the use of “‘imagi- 
nary’’ organization charts in favor of 
examples actually taken from the field. 

The book has its own distinct place. 
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Books Received in Library 


Apptiep Economics ror ENGINEERS. By B. 
Lester. John Wiley & Sons, Inc., New York, 
1939. Cloth, 6 X 9 in., 464 pe. diagrams, 
charts, tables, $4. This book provides an 
introduction to the practical aspects of eco- 
nomics, based upon the conditions and prob- 
lems encountered in engineering practice. 
Stressing the importance of habitual reference 
to current technical literature the author pre- 
sents practical information on industrial rela- 
tions and organization, standards, statistical 
and accounting methods, development and 
production problems, costs, markets, distribu- 
tion, and sales. 


Attas Band 2, Liefer- 
ung 7, Tafel 49-56, Abbildungen 353-418. 
Band 2, Lieferung 8, Tafel 57-64, Abbildungen 
419-467. By Hanemann and Schrader. Ge- 
briider Borntraeger, Berlin, Germany, 1939. 
Paper, 8 X 11 in., illus., diagrams, charts, 
tables, Lieferung 7, 9 rm, subscription price, 
7.20 rm.; Lieferung 8, 12 rm, subscription 
price, 9.60 rm. These two installments of the 
atlas complete the second volume, which is 
devoted to the structure of gray cast iron and 
chilled cast iron. They contain 115 photo- 
micrographs of these materials illustrating the 
effect of composition, heat-treatment, and 
other factors, together with an explanatory 
text. The Atlas is a valuable reference work 
for the metallographist. 


Company Pans ror EMptoyge Promotions. 
By H. Baker. Industrial Relations Section of 
Princeton University, Princeton, N. J., 1939. 
Paper, 7 X 10 in., 48 pp., charts, $0.75. This 
pamphlet presents a brief analysis of the pro- 
motion programs of representative industrial 
companies. General procedures in promotional 
programs, training for promotion, publicity on 
programs and opportunities, and the effect of 
promotional plans are discussed. 


Davison’s Textite Boox, United 
States, Canada, and Mexico. Seventy-fourth 
year, July, 1939, to July, 1940, handy edition. 
Davison Publishing Co., Ridgewood, N. J., 
1939. Cloth, 5 X 8 in., 1166 PPp-, maps, $5. 
An annual publication containing lists of 
manufacturers of cotton, rayon, silk, and knit 
goods, and of dyers and finishers, geographi- 
cally arranged. Commission merchants, deal- 
ers, and importers are listed, also domestic and 
foreign raw-cotton firms, cotton compresses, 
and warehouses. Two special lists cover perti- 
nent associations and railroads serving the 
various mills. 


Deutsche KrAFTPAHRTFORSCHUNG im Auftrag 
des Reichs-Verkehrsministeriums. Heft 21: 
Korrosion durch Kraftstoffe, by G. Beck and 
R. Kiinzelmann. 35 pp., 3.60 rm. Heft 22: 
Reifenverschleiss bei Zwei- und Dreiachs- 
Lastwagenanhangern, by O. Dietz and L. 
Huber. 14 pp., 1.50 rm. Heft 23: Spiil- 
vorgang bei Fohisiinembinnn, by O. Lutz 
and W. Noeggerath. 32 pp., 3.20 rm. Heft 
24: Gemisch ildung im Saurer-Dieselmotor, 
by K. Zinner. 8 PP.» 0.95 rm. Heft 25: Rei- 
bungskrafte, Laufunruhe und Gerauschbildung 
an Zahnradern, by G. Dietrich. 38 pp., 3.95 
rm. V.D.I. Verlag, Berlin, Germany, 1939. 
Paper, 8 X 12 in., illus., diagrams, charts, 
tables. These bulletins of the German Auto- 
mobile Research Board discuss the following 
subjects: No. 21, studies of corrosion resist- 
ance of various lacquers and metals to gasoline, 
Diesel oil, and other fuels; No. 22, the effect 
of various wheel and axle arrangements upon 
the wear of trailer tires; No. 23, the results of 
scavenging investigations of two-cycle en- 
gines; No. 24, the results of tests of the fuel 


mixture in the Saurer Diesel engine; No. 25, 
the factors that affect the behavior of gear 
wheels, especially quality of finish, shape, and 
pitch. 


Science Dictionary for 
Students in the Agricultural, Biological and 
Physical Sciences. By L. De Vries. McGraw- 
Hill Book Co., Inc., New York, N. Y., and 
London, 1939. Leather, 5 X 7 in., 473 pp., 
$3. While this new dictionary has been com- 
piled with special attention to the needs of 
students of agriculture and biology, it will be 
useful to a much wider circle. In a volume of 
convenient pocket size, it contains 48,000 terms 
relating to the biological and physical sciences, 
with accurate English equivalents. The vol- 
ume is a valuable addition to the tools of the 
translator. 


Gmetins HanpBucCH DER ANORGANISCHEN 
Cuemiz. System-Nummer 59: Eisen, Teil C, 
Lieferung 2, Priifung der Kerbschlagzahigkeit. 
Edited by Deutsche Chemische Gesellschaft. 
Eighth edition. Verlag Chemie, Berlin, Ger- 
many, 1939. Paper, 7 X 10 in., 288 pp., illus., 
diagrams, charts, tables, 33 rm. The present 
chapter of the ‘‘Handbuch’’ is a valuable 
monograph upon the impact resistance of iron 
and steel, which summarizes the literature up 
to October, 1938. The topics discussed in- 
clude: physical principles of impact tests; 
influence of test conditions upon results; use- 
fulness of law of similarity; standard and spe- 
cial test pieces; changes of form in tests; 
testing castings and special materials; testing 
at high or low temperatures; interpretation of 
properties by impact testing; relations be- 
tween impact resistance and other properties, 
etc. Numerous bibliographies are included. 
The work will be of great usefulness to all 
engaged in testing materials. 


Gme.ins HanpsucH DER ANORGANISCHEN 
Cuemiz. System-Nummer 59: Eisen, Teil F II, 
Lieferung 2, Nachweis und Bestimmung von 
Fremdelementen in Eisen und Stahl. Edited 
by Deutsche Chemische Gesellschaft. Eighth 
edition. Verlag Chemie, Berlin, Germany, 
1939. Paper, 7 X 10 in., 388 pp., diagrams, 
tables, 27 rm. This section completes the 
description of methods of iron and steel 
analysis in the new edition of this great refer- 
ence work. An exhaustive review is provided 
of the methods for determining the elements 
that alloy with iron. In addition such special 
methods are discussed as the chromatographic, 
polarographic, and spectrum, the spark test, 
and other physical methods. Finally, the 
methods prescribed by standardizing organiza- 
tions in various countries are given. As cus- 
tomary, the references to the literature are 
profuse. 


Selections Illustrating the History of Greek 
Matuematics, with an English translation b 
I. Thomas. Vol. I: From Thales to Euclid. 
Cambridge, Mass., Harvard University Press; 
William Heinemann, London, England, 1939. 
Cloth and leather, 4 X 7 in., 505 pp., diagrams, 
tables, cloth, $2.50; leather, $3.50. The selec- 
tions here presented cover the development of 
Greek mathematics from the time of its founder, 
Thales, to that of Euclid. They are given in 
the Greek with an English translation on the 
opposite page. The book aims to provide a 
reasonably complete picture of the rise of 
Greek mathematics which will be found useful 
by classical scholars and by mathematicians 
desirous of learning something about the ori- 
gins of their science. 


Heat Power. By E. B. Norris and E. 
Therkelsen. Second edition. McGraw-Hill 
Book Co., Inc., New York, N. Y., and London, 
England, 1939. Cloth, 6 X 9 in., 432 pp., 
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illus., diagrams, charts, tables, $4. The 
major topics of the internal-combustion en- 
ine, steam engines, steam turbines, and 
oiler furnaces are presented in a simple 
manner, including theory, analysis of heat 
cycles and performance, accessories, and auxil- 
iaries. This revised edition includes a chapter 
on refrigeration. Many numerical examples 
and problems help the student in his practical 
application of me information. The work 
varies the usual arrangement by commencing 
with the internal-combustion engine. 


TecHnicaL  Dicrionary: 
French, German, English, Spanish, Italian, 
Dutch. Chapter 2, Rivers, Streams, Canals. 
Edited by L. R. Wentholt. Permanent Inter- 
national Association of Navigation Congresses, 
General Secretariat, 38 Rue de Louvain, 
Brussels, Belgium, 1939. Paper, 8 X 11 in., 
121 pp., diagrams. This addition to the illus- 
trated dictionary in preparation by the Asso- 
ciation contains the terms pertaining to rivers, 
streams, and canals. Six languages are in- 
cluded, English, French, German, Dutch, 
Spanish, and Italian. Illustrations are used as 
definitions. 


Instruction Manuat For 
Workers. By R. W. Selvidge and E. W. 
Christy. Manual Arts Press, Peoria, IIl., 
1939. Cloth, 6 X 9 in., 167 pp., illus., dia- 
grams, tables,$1.75. The fundamental opera- 
tions in sheet-metal work are successively de- 
scribed, with definite directions for performing 
each operation. Questions are included to 
bring out the reasons underlying certain 
methods. A brief treatment of numerous 
topics of related trade information, standard 
data tables, and literature references are of 
additional help to the student or apprentice. 


Korrosion VII. Bericht iiber die Korro- 
sionstagung 1938 am 15. November, 1938 in 
Berlin; prepared by Arbeitsgemeinschaft auf 
dem Gebiete der Kotiosion. Verein deutscher 
Ingenieure, Berlin, Germany, 1939. Cloth, 
81 pp., illus., diagrams, charts, tables, 6 rm. 
This symposium on corrosion and its pre- 
vention contains eighteen papers. Special 
emphasis is laid on the effect of corrosion 
upon the operation of equipment, rather than 
as a destroyer of material, and on the need 
for attention to its effect when designing and 
constructing apparatus. The effect of corro- 
sion on gas meters and regulators, water 
meters, electrical instruments, etc., is discussed. 


LusricaNts AND Lusrication. By J. I. 
Clower. McGraw-Hill Book Co., Inc., New 
York and London, 1939. Cloth, 6 X 9 in., 
464 PP.» illus., diagrams, charts, tables, $5. 
In this comprehensive textbook the author 
devotes the first ten chapters to the funda- 
mentals of lubricants and lubrication in such 
a way as to enable the student to analyze the 
requirements of most equipment. The follow- 
ing six chapters apply the basic principles to 
various machines and make specific recom- 
mendations for the analysis of equipment. 


Manninc Formura for Solving 
Hydraulic Problems. Vol. 2, Flow in Open 
Channels. By H. W. King. McGraw-Hill 
Book Co., Inc., New York, N. Y., and London, 
England, 1939. Leather, 6 X 9 in., 379 pp., 
tables, $5. These tables give simple, direct 
solutions of the problems involving open- 
channel flow that are commonly encountered 
in engineering practice. The main table gives 
a solution of the Manning formula for the 
range of discharges from less than one to more 
than one hundred thousand cubic feet oa 
second. Supplementary tables contain di 
charge factors adapting the formula to differ- 
ent types of problems and forms of sections. 
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Puysics. By E. Hausmann and E. P. Slack. 
Second edition. D. Van Nostrand Co., New 
York, N. Y., 1939. Cloth, 6 X 9 in., 756 PP-, 
illus., diagrams, charts, tables, $4. The aim 
of this work is to present the essentials of 
physics to college students who major in 
science or engineering. It attempts to give a 
gradual, logical approach to the subject, and 
to develop and illustrate clearly the funda- 
mental concepts. The new edition has been 
revised thoroughly, rearranged in the light of 
teaching experience, and provided with many 
additional problems. 


Science AND MECHANIZATION IN LAND War- 
rare. By D. Portway. Chemical Publishin 
Co., New York, N. Y., 1939. Fabricoid. 
6 X 9 in., 158 pp., diagrams, charts, $2.50. 
Intended for students in the Cambridge Uni- 
versity Officers’ Training Corps, this book 
supplies, in nontechnical language, the prin- 
ciples and some of the details underlying the 
scientific side of modern warfare. The several 
chapters are devoted to a description of funda- 
mental scientific principles, the importance of 
railways in war, the various aspects of mecha- 
nization, weather problems, chemical war- 
fare, the work of the army engineer and the 
signal corps, the artillery survey, and some 
problems of personnel. 


Seniority Principte 1n Unton-Manace- 
MENT Rexations. By F. H. Harbison. In- 
dustrial Relations Section of Princeton Uni- 
versity, Princeton, N. J., 1939. Paper, 7 X 10 
in., 39 pp., $0.75. This study, based largely 
upon personal interviews with employers and 
labor leaders, is a digest of experience and 
opinion on selected aspects of the seniority 
problem as it applies to the relations of union 
and management in the mass-production indus- 
tries. It summarizes the reasons for the de- 
mand for seniority rights in trade-union agree- 
ments, the degree to which seniority is modi- 
fied by other atria and the manner in which 
these modified rights are applied. 


Function or Science. By J. D. 
Bernal. The Macmillan Co., New York, 
N. Y., 1939. Cloth, 6 X 9 in., 482 pp., 
charts, tables, $3.50. Starting with a brief 
sketch of the historical development of science, 
the author proceeds to consider its present 
organization. He points out numerous reasons 
for the present confused and inefficient status 
of scientific research and the forces of prejudice 
which act in opposition to it. He then dis- 
cusses certain ways in which a reorganization 
could be effected with the object of increasing 
the benefits which society can gain from 
scientific activity. 


AND Hort Water Fittinc. By W. T. 
Walters. American Technical Society, Chi- 
cago, Ill., 1939. Cloth, 6 X 9 in., 184 pp., 
illus., diagrams, charts, tables, $2. A con- 
cise manual for those engaged in designing 
and installing these heating systems. 


Stream Conquers THE Atxantic. By D. B. 
Tyler. D. Appleton-Century Co., New York, 
N. Y., and London, England, 1939. Cloth, 
6 X 9 in., 425 pp., illus., diagrams, maps, 
tables, $5. The history of the first sixty 
years of steam navigation on the North Atlan- 
tic, up to 1880, is related with full attention 
to all contributing activities. The author, 
while he lists and describes the more important 
and significant vessels of the period, is more 
concerned with the various forces which 
affected ocean commerce and the personalities 
who influenced its development, as inventors, 
designers, shipbuilders, financiers, politicians, 
ship —— and even passengers. There is 
a large bibliography. 


Tue Tecunicat By W. A. Rich- 


ardson. Oxford University Press, New York, 
N. Y., and London, England, 1939. Cloth, 
6 X 9 in., 495 pp., illus., charts, tables, $5. 
The principal as large English technical 
college surveys the field with a view toward 
increasing the efficiency of this type of educa- 
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tion. He describes the organization and 
administration of the technical college, the 
physical equipment, and the types of students 
to be considered. Relations with industry are 
discussed, among other problems, and future 
developments are considered. 


A.S.M.E. BOILER CODE 


Revisions and Addenda to Boiler 
Construction Code 


T IS THE policy of the Boiler Code 
Committee to receive and consider as 
promptly as possible any desired revision 
of the rules and its codes. Any sugges- 
tions for revisions or modifications that 
are approved by the Committee will be 
recommended for addenda to the code, to 
be included later in the proper place in 
the code. 

The following proposed revisions have 
been approved for publication as pro- 
posed addenda to the code. They are 
published below with the corresponding 
paragraph numbers to identify their loca- 
tions in the various sections of the code, 
and are submitted for criticism and ap- 
proval from anyone interested therein. 
It is to be noted that a proposed revision 
of the code should not be considered 
final until formally adopted by the Coun- 
cil of the Society and issued as pink- 
colored addenda sheets. Added words 
are printed in sMALL CAPITALS; words to 
be deleted are enclosed in brackets [ ]. 
Communications should be addressed to 
the Secretary of the Boiler Code Com- 
mittee, 29 West 39th St., New York, 
N. Y., in order that they may he pre- 
sented to the Committee for considera- 
tion. 


Par. P-101. Add the following sentence to 
the first section: 


Superheater headers not exceeding 16 in. 
nominal pipe size or 1°/s in. wall thickness 
which are not in contact with furnace gases 
may be fusion welded in accordance with Par. 
P-112. 


Par. P-112. Revise first sentence of (4) to 
read: 


Circumferential joints of pipe or tubes But 
NOT WATER WALL HEADERS may be fusion- 
welded within the following limiting condi- 
tions and as provided in this paragraph: 


Revise (1) to read 


(1) Pipe or tubes AND SUPERHEATER HEADERS 
not exceeding 16 in. nominal pipe size or 15/s in. 
wall thickness, that are to contain steam, and 
pipes or tubes [those] not exceeding 10 in. 
nominal pipe size or 1'/s in. wall thickness, 
that are to contain water, when in each case 


the welds are not to be in contact with furnace 
gases: 


Par. P-212. Add the following as (c): 


(c) Openings located in the curved portion 
of the wrapper sheet of a locomotive-type 
boiler shall be designed in accordance with the 
rules in Par. P-268. 


Par. A-194. Revise first sentence to read: 


Fire-actuated fusible plugs, if used, shall be 
filled with tin of the following composition, 
having a melting point between 440 to 450 F: 


Par. A-19d. Replace the first sentence by 
the following: 

Fusible plugs filled with tin as specified in 
(a) shall not be used with boiler water tem- 
perature in excess of 430 F. 


Tasie P-11. Add the following footnote: 


The reference to welded stays in Par. P-209 
and to ‘‘welded stays or braces’ in the above 
Table refers to the method of fabrication by 
forge welding of the part itself and not to the 
attachment of the stays or braces to the sheets. 


Taste L-4. Add the following footnote: 


The reference to ‘“‘welded stays or braces’’ in 
the above table refers to the method of fabrica- 
tion by forge welding of the part itself and not 
to the attachment of the stays or braces to the 
sheets. 


U-1. To be deleted. 


Par. U-10. Omit the words ‘‘as shown in 
Table U-1.”’ 


Tasie U-6. Add the following footnote: 


The reference to welded stays in Par. U-50d 
and to ‘welded stays or braces’’ in the above 
Table refers to the method of fabrication by 
forge welding of the part itself and not to the 
attachment of the stays or braces to the sheets. 


Par. U-66. Add the following: 


When a casing or other form of cover applied 
to an unfired pressure vessel is so arranged that 
it is not desirable to provide an opening 
through which the required stamping of the 
unfired pressure vessel parts may be viewed, 
the required stamping shall be duplicated on a 
nonferrous plate not less than 4 in. by 3 in. in 
size to be brazed or otherwise irremovably 
attached to the front portion of the casing, or 
it may be stamped in the metal of the casing 
itself. 
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A.S.M.E. NEWS 


And Notes on Other Engineering Activities 


Friendliness Is Keynote of Social Activities 
for A.S.M.E. 60th Annual Meeting in 
Philadelphia, Dec. 4-8 


High Spots of Luncheons, Dinners, and Inspection Trips 


RIENDLINESS will be the main object 

of the many social functions being planned 
as a part of the extensive program for the Six- 
tieth Annual Meeting of the A.S.M.E. to be 
held at the Bellevue-Stratford in Philadelphia, 
the ‘“‘city of brotherly love,’’ Dec. 4-8, 1939. 
Believing in the old Quaker adage that friend- 
ships are more easily formed and bonded over 
tables of festive food, the Committee on Ar- 
rangements has scheduled more than the usual 
quota of luncheons and dinners. 

And since this is the first time in 53 years 
that a National Meeting of the Society is 
being held in their city, the Philadelphians are 
making every effort in planning the inspection 
trips to give a complete picture of the many 
industrial plants to visiting members of the 
A.S.M.E. So far, 11 regular inspection trips 
to 19 plants and projects are scheduled. The 
Pennsylvania women are also doing their part 
in promoting the topic of friendliness by pro- 
viding a special women's program which in- 
cludes sight seeing, popular science, a beauty 
and fashion session, a trip through a soup 
plant, shopping, a doe dinner, and many other 
activities. 


Monday Luncheon, Tea, and Dinners 


As usual, the first get-together luncheon of 
the Meeting will take place on Monday, Dec. 
4, when Council members and delegates of 
Local Sections and Professional Divisions ad- 
journ their morning session. Early comers 
for the technical sessions in the evening and 
those who will have attended the Annual 
Business Meeting are invited to enjoy the tea 
which will be served in the Cocktail Lounge at 
4:30 p.m. If the boys are still hungry, they 
can attend the Research Committee and Man- 
agement Division dinners at 6:00 p.m. 


Tuesday’s Stag Party 


On Tuesday, Dec. 5, hundreds of members 
and their guests will have an opportunity to 
get together for a real old-fashioned stag 
party (men only, the women will have their 
own doe party). Tickets for the men’s af- 
fair are only $2 each and will include valuable 
Prizes, snappy acts, pictures, buffet supper, 
refreshments, and a sing fest. 


A.S.M.E. News 


Wednesday, Dec. 6, has been designated as 
Student Day. The big event for hundreds of 
student members will be the Annual Student 
Luncheon, where prominent members will sit 
down with the students and talk things over. 
For the older members, the main feature is to 
be the Annual Dinner in the evening at which 
President A. G. Christie will deliver his presi- 
dential address on ‘Postgraduate Training 
of Young Mechanical Engineers.’’ Because of 
the many social functions planned for the 
Meeting this year the 1939 Honors and 
Awards of the A.S.M.E. will be bestowed 
upon their recipients during the after-dinner 
program. 

Later, members and their guests will be 
given an opportunity to meet the major of- 
ficers of the Society. This will be followed 
with dancing until the wee hours of the morn- 
ing. 


Governor at Thursday Luncheon 


A.S.M.E. members and guests will gather 
with other important engineering and business 
groups interested in the sound development of 
industry for luncheon on Thursday, Dec. 7. 


BROAD STREET, PHILADELPHIA, LOOKING 


TOWARD CITY HALL 


(A.S.M.E. Annual Meeting in Philadelphia, 
December 4-8, 1939.) 
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President Christie is to preside and Governor 
Arthur H. James, of Pennsylvania, will be the 
guest of honor. Richard P. Brown, member 
A.S.M.E. and secretary of the Department of 
Commerce, Commonwealth of Pennsylvania, 
will talk on the subject, ‘Industrial Pennsyl- 
vania Stages a Comeback.’ Tickets will be 
available at $1.50 each at Meeting head- 
quarters. 


Women’s Program 
Monday, Dec. 4 


2:30 p.m. Annual Meeting of A.S.M.E. 
Woman's Auxiliary 


4:30 p.m. Acquaintanceship tea 
Tuesday, Dec. 5 


10:00 a.m. Three-hour sight-seeing trip around 

historic Philadelphia 

1:00 p.m. Luncheon at Old Bookbinders, 
most unique sea-food restaurant in the 
country 

2:00 p.m. Visit to Franklin Institute 

7:00 p.m. Doe dinner exclusively for women 
in North Garden, the Bellevue-Stratford 
roof. Talk on ‘‘This Beauty and Fashion 
Business,’’ by Mrs. Walter Wood, formerly 
London director of Lucien LeLong, and 
presently Chicago director of Beauty Coun- 
sellors, Inc. 


Wednesday, Dec. 6 


9:30 a.m. Visit to Campbell Soup Co. plant 
where light refreshments will be served 

1:00 p.m. Luncheon at Wanamaker's and 
personally conducted tours through the 
store 

6:00 p.m. Annual Dinner 


Inspection Trips 

Tuesday afternoon, Dec. 5 
Trip 1 

Edward G. Budd Mfg. Co.: In this plant, 
responsible for many innovations in manu- 
facture, may be seen railroad-car and auto- 
mobile-body assembly in various stages of 
development, depending on the production 
schedule existing at the time. Those inter- 
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ested in the adaptation and use of stainless 
steel will find many ingenious applications of 
that material in the products developed in this 
plant. 

Link Belt Company: One of the pioneers and 
present leaders in the field of handling mate- 
rials mechanically and transmitting power 
positively since 1875 when William D. Ewart, 
the inventor of the Ewart detachable link belt, 
founded the Company. In this plant, in addi- 
tion to the manufacture and assembly of vari- 
able-speed and speed reducers of various types, 
may also be seen the practical development and 
application of the Taylor System of Scientific 
Management which was introduced in 1905 
under the personal direction of Frederick W. 
Taylor who conceived the idea. 


Trip 2 

General Electric Switchgear Works: This is the 
largest switchgear manufacturing plant in 
the world. Here steel is used extensively in the 
building of modern switching equipments. 
The inspection trip will cover items of par- 
ticular interest to mechanical engineers, in- 
cluding: Steel fabrication on a progressive 
basis for sheets and light structures, resistance 
and arc welding of all varieties, paint spray 
booths using the largest water-wash processes, 
and alloy foundry for nonferrous metals. 


Wednesday morning, Dec. 6 
Trip 3 

Baldwin Locomotive Works and Baldwin- 
Southwark Corp.: The Baldwin Locomotive 
Works and its subsidiaries (including Baldwin- 
Southwark Corporation and the Cramp Brass 
and Iron Foundries) are situated on a level 
tract of 520 acres. The shops, exclusive of 
offices, have a total floor space of 103.5 acres or 
4,500,000 square feet. The number of em- 
ployees, during the last few years, has varied 
between 3000 and 6000. The principal prod- 
ucts are steam, electric, Diesel, and mine- 
electric locomotives; stationary Diesel engines; 
large hydraulic turbines; a wide range of hy- 
draulic presses; hydraulic-testing machines; 
ship propellers and marine castings; large hy- 
draulic valves; Diesel-engine frames; and 
locomotive castings. 


Trip 4 
Curtis Publishing Company: Here will be 
seen the most modern processes required for 
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WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY, SOUTH PHILADELPHIA WORKS 


printing the Saturday Evening Post. The 
Ladies Home Journal, and The Country Gentleman. 
Of special interest is the new Curtis 4-and-4 
precision color processes by which 4 colors 
can be printed on both sides of a fast-moving 
sheet of paper requiring no time interval for 
drying the different colors. 


The Beck Engraving Company: This company 
makes plates for color prints for the National 
Geographic, for covers of The Saturday Evening 
Post, Ladies Home Journal, and various other 
magazines. 


Trip 5 


Schuylkill Generating Station—Philadelphia 
Electric Co.:| During 1938 a 50,000-kw, 3600- 
rpm turbogenerator, designed for 1250 Ib 
pressure, 900 F total temperature, and ex- 
hausting against a back pressure of 250 lb 
was installed. Two 600,000 lb per hour pul- 
verized-fuel-fired boilers generating steam at 
1350 Ib pressure and 910 F total tempera- 


SAFE HARBOR HYDROELECTRIC DEVELOPMENT 


ture supply the turbogenerator. Efficient 
modern auxiliary equipment completes the 
installation. 


Wednesday afternoon, Dec. 6 
Trip 6 


Westinghouse Electric ©” Manufacturing Com- 
pany: At this plant turbines of all sizes, 
gears, condensers, pumps, ejectors, high-speed 
forced-draft blowers, and lighting sets are built. 
This plant affords the opportunity of seeing 
the manufacture of turbines in their various 
stages, as well as complete assembly and test 
of turbines and auxiliary equipment. The ex- 
perimental laboratory contains a number ot 
machines used for experimental and develop- 
ment purposes, particularly those problems 
relating to thermodynamics, aerodynamics, and 
hydrodynamics. The mechanical laboratory 
contains many modern testing machines, in- 
cluding equipment for long-time tests to 
determine the behavior of metals when ex- 
posed to high temperatures. 
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Trip 7 
SKF Industries, Inc.: 
modern plants for the production of antifric- 


This is one of the most 


tion bearings. All types and sizes of ball and 
roller bearings are manufactured from the raw 
material to the finished product by some of 
the most skilled craftsmen in their line. 
Nearly one tenth of the manufacturing space 
is allotted to inspection . . . an indication of 
the extreme care which is exercised. The 
assembly and final-inspection departments are 
completely air conditioned. 

Philadelphia Gear Works: Here are manu- 
factured speed reducers and increasers, valve 
controls, and all types of industrial gears up to 
16 ft in diameter—spur, bevel, helical, and 
herring-bone. All kinds of metallic and non- 
metallic materials are employed. The fac- 
tory is equipped with the very latest in ma- 
chines for gear manufacture, among which 
the flame-hardening equipment will be of espe- 
cial interest. 


Thursday morning, Dec. 7 
Trip 8 

Sun Oil Company, Marcus Hook Refinery: 
This refinery is one of the largest and most 
modern refineries in this part of the country. 
Here will be seen processes starting with raw 
crude and progressing through to the finished 
lubricating oil or gasoline. The inspection 
trip will cover pipe stills and equipment, 
the famous mercury-vapor processes for 
obtaining lubricating oil, thermal cracking 
for gasoline production, and the new and 
interesting Houdry catalytic processes. A 
Velox steam generator and a gas turbine are in 
operation here. 


Thursday all day, Dec. 7 
Trip 9 

Conowingo and Safe Harbor Hydroelectric Plants: 
This trip, especially for hydraulic engineers, 
should be one of the most attractive of the 
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CONOWINGO HYDROELECTRIC PLANT 


inspection trips. It will afford an opportunity 
to inspect, at first hand, two of the nation’s 
outstanding hydroelectric developments. The 
Conowingo hydroelectric plant, located 65 
miles from Philadelphia near the mouth of 
the Susquehanna River, has a rated capacity 
of 338,000 hp. Additional installations will 
bring this figure up to 531,000 hp. Thirty- 
eight miles further up the river is the Safe 
Harbor hydroplant with a rated capacity of 
255,000 hp and a future capacity of 510,000 hp. 


Thursday afternoon, Dec. 7 
Trip 10 

Leeds & Northrup Co.: This plant offers an 
opportunity to see a wide variety of operations 
in the manufacture of laboratory and plant in- 
struments, furnaces, and controls . . . a com- 
bination of semi-mass-production methods and 
highly skilled craftsmanship. 

Brown Instrument Co.: This trip will consist 
of an inspection of the engineering and produc- 


tion departments of this company, which 
manufactures industrial measuring and con- 
trolling instruments for boiler rooms and all 
industrial processes. The instruments shown 
will include electrical pyrometers, thermome- 
ters, pressure gages, CO: recorders, flow 
meters, resistance thermometers, and _tach- 
ometers. 


Trip 11 

Sun Shipbuilding and Dry Dock Company: 
At this plant will be seen the varied activi- 
ties essential to modern shipbuilding. Here 
there is being built cargo ships, oil tankers, 
and large marine-Diesel-engine vessels. This 
plant is one of the country’s most modern 
shipbuilding plants and has a capacity to de- 
liver as much deadweight tonnage on cargo 
and oil tankers as any yard in this country. 
Visitors will see ships under construction, 
ships at fitting-out piers, and vessels in dry 
dock, and will have an opportunity to visit the 
various shops. 


BALDWIN-SOUTHWARK PLANT, EDDYSTONE, PA. 
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Noteworthy Papers Given at Meeting 
of Wood Industries Division 


Dr. Hugh P. Baker and H. S. Jones Speakers at Banquet; 
C. B. Norris Elected New Chairman 


NE of the most 
interesting tech- 
nical programs ever 
arranged by the 
A.S.M.E. Wood In- 
dustries Division was 
presented at its na- 
tional meeting held 
in Boston, Mass., 
October 12 and 13. 
At the first tech- 
nical session, Thurs- 
day morning, three 
papers were presented, 
the first of which, 
dealing with the 
hardwood -dimension 
industry, was present- 
ed by Louis J. Bosse, 
managing director, Hardwood Dimension 
Manufacturing Association, Louisville, Ky. 
J. W. Medley, technologist in wood products 
of the National Bureau of Standards, in his 
paper pointed out the possibility of coopera- 
tion by the Wood Industries Division in a gen- 
eral program of dimensional limits and toler- 
ances in the wood industry. The third paper 
on modern timber construction by Conrad 
Pantke of Roof Structures, Inc., New York, 
N. Y., explained the most recent develop- 
ments in the technique of applying connectors 
and laminated wood in that field. 


Cc. B. NORRIS 


(Elected Chairman of 
Executive Committee. ) 


Banquet Held With Boston Section 


The annual banquet of the Division was 
held in conjunction with the Fall Meeting of 
the A.S.M.E. Boston Section at Walker 
Memorial Building, Massachusetts Institute 
of Technology, Prof. Edgar McNaughton, 
chairman of the Boston Section, welcomed the 
members of the Division and R. H. McCarthy, 
chairman of the Division, responded. 

The address of the evening was delivered by 
Dr. Hugh P. Baker, president of Massachu- 
setts State College, on ‘‘A Program for More 
Effective Cooperation Between the Wood- 
working Industries and the Education of 
Engineers,’’ while a technical paper dealing 
with *‘A Plan of Foremanship Training’’ was 
presented by Henry S. Jones, production engi- 
neer, Globe Wernicke Co., Cincinnati, Ohio. 

At the second technical session, Friday 
morning, one of the first technical papers to be 
prepared in this country on the subject of ply- 
wood compressed to density above normal, 
“Super-Pressed Plywood,’ by R. K. Bern- 
hard, T. D. Perry, and E. G. Stern was pre- 
sented. Dr. Bernhard is head, and Mr. Stern, 
a registered architect, research assistant, of the 
department of engineering mechanics of The 
Pennsylvania State College; Mr. Perry is wood- 
working engineer in charge of market develop- 
ment, The Resinous Products and Chemical 
Co., Philadelphia, Pa. Many interesting possi- 
bilities are opened by this development be- 


cause it will permit the use of wood for higher 
loads with a greater degree of precision than 
has been possible heretofore. 

Also presented at this session was a paper by 


John E. Burchard, director of the A. F. Bemis 


Foundation at the Massachusetts Institute of 
Technology, on “‘Economic Factors of the 
Housing Problem"’ in which he pointed out 
certain conclusions reached with reference to 
the possible extent of a housing program and 
the significant factors controlling it. Mr. 
Burchard’s paper appeared as the leading con- 
tribution to the November issue of Mecuant- 
cAL ENGINEERING. 

At a luncheon meeting of the Executive 
Committee of the Division reports were re- 
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ceived from the newly organized subcom- 
mittees of the Division as follows: Sern Mad- 
sen on Dimensional Limits and Allowances, 
M. J. MacDonald on Wood Finishing, and 
T. D. Perry on Adhesives and Plywood. Each 
of the subcommittees has developed a program 
of considerable interest which will require 
continuous effort. C. B. Norris, of R. F. 
Lauche, Inc., Lockport, N. Y., was elected 
chairman of the Executive Committee of the 
Division for 1940. 


Inspection Trips 


Of particular interest to those in attendance 
at the meeting was the series of plant-inspec- 
tion trips arranged for the afternoons. These 
included the S. A. Woods Machine Company, 
who manufacture new high-speed molders and 
matchers; the Atlas Plywood Company where 
the shipping-container laboratory and tests, 
and the new no-nail box assembly were seen; 
and the Simonds Saw and Steel Company, 
which is a unique windowless plant giving 
standardized working conditions for twenty- 
four-hour operation. 


Robert H. Thurston, First President of A.S.M.E., 
Honored on Hundredth Anniversary 
of His Birth 


Society Joins With Cornell University and Others in One- 
Day Centennial Celebration on Oct. 25 at Ithaca, N. Y. 


EPRESENTATIVES from technical socie- 

ties in England, France, Germany, and 
Canada were among the delegates from more 
than sixty organizations and educational in- 
stitutions which took part in the celebration of 
the hundredth anniversary of the birth of 
Robert Henry Thurston, first president of the 
A.S.M.E., at Cornell University on October 
25. In the audience of more than a thousand 


Left to right: 


persons were distinguished graduates of the 
Sibley College of Mechanical Engineering at 
Cornell during Thurston’s time, emeritus pro- 
fessors who served with Thurston on the 
faculty, and three members of the Thurston 
family, two daughters and a nephew. 


A.S.M.E. Representatives 
Representing The American Society of Me- 


DR. J. P. ADAMS, DR. W. F. DURAND, PRESIDENT EDMUND E. DAY, REAR 


ADMIRAL WILSON BROWN, AND DEAN S. C. HOLLISTER 
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chanical Engineers, which cooperated in the 
celebration, were President Alexander G. 
Christie, Past-Presidents Harvey N. Davis, 
William F. Durand, and Dexter S. Kimball, 
and Vice-President James W. Parker. Drs. 
Davis and Durand were speakers at the Cen- 
tennial Convocation in Bailey Hall, at which 
President Edmund E. Day of Cornell presided. 
Other speakers were Vice-President James P. 
Adams of Brown University, Rear Admiral 
Wilson Brown, superintendent of the U. S. 
Naval Academy, and Dean S. C. Hollister of 
the College of Engineering at Cornell. Dr. 
Adams spoke of Thurston as an undergraduate, 
Admiral Brown of his service in the Navy and 
his teaching career at Annapolis, President 
Davis of Stevens Institute of his career at that 
institution, and Dr. Durand of his 18 years as 
director of instruction in mechanical engineer- 
ing at Cornell. Dean Hollister applied prin- 
ciples of engineering education enunciated by 
Dr. Thurston to the problems of the present 
and the future. 

During the convocation Bancroft Gherardi, 
a student of Thurston at Cornell who recently 
retired as vice-president and chief engineer of 
the American Telephone and Telegraph Com- 
pany, unveiled an oil portrait of Dr. Thurston 
and presented it to Cornell University. The 
portrait, by Professor Olaf Brauner, shows 
Thurston in his later years lecturing before a 
class. Decorations at the convocation were 
yellow chrysanthemums, which were Thurs- 
ton's favorite flowers, always used during his 
lifetime for decorations on his birthday. 


Three Hundred Attend Luncheon 


Nearly three hundred delegates, Cornell 
alumni, and other guests of the University 
attended a Centennial Luncheon in Willard 
Straight Hall at the close of the convocation. 
No speeches were scheduled, but Dr. Day 
briefly greeted the delegates, introduced mem- 
bers of the Thurston family, and presented 
Adolphus L. Helwig, president of the Ameri- 
can Section of the French Society of Engineers, 
who brought cordial greetings direct from 
France and recalled that Dr. Thurston had 
been not merely an honorary member, but an 
active member of the French society, exchang- 
ing technical information with its members 


DR. HARVEY N. DAVIS AND DEAN S. W. 
DUDLEY INSPECT THURSTON TORSION-TEST- 
ING MACHINE 


A.S.M.E. News 


PUBLICATIONS 


T HENRY THURSTON 


A. G. CHRISTIE, PRESIDENT A.S.M.E., AND A. L. HELWIG LOOKING AT THE CENTENNIAL 
se 

EDITION OF THURSTON S HISTORY OF THE GROWTH OF THE STEAM ENGINE, PUBLISHED 
ESPECIALLY FOR THE OCCASION BY THE CORNELL UNIVERSITY PRESS 


and offering suggestions on policy and or- 
ganization. 


Thurston Exhibition 


During the day Cornell exhibited a compre- 
hensive selection of Thurston's publications, 
featuring the centennial edition of ‘‘The His- 
tory of the Growth of the Steam Engine," 
especially published for the occasion by the 
Cornell University Press; a series of historical 
photographs showing the development of 
engineering at the University during and since 
Thurston's time; and several pieces of labora- 
tory apparatus and research material showing 
Thurston's skill in design and in scientific in- 
quiry. Preparations are already under way for 
the publication of a memorial volume includ- 
ing the speeches at the convocation and a list 
of the delegates. 


Engineering Foundation 
Elects New Officers 


OLLOWING a meeting of the Engineering 
Foundation last month, Prof. George Erle 
Beggs of Princeton University was elected 
chairman of the Foundation, research organi- 
zation of the national engineering societies. 
O. E. Buckley, executive vice president of the 
Bell Telephone Laboratories, New York, was 
chosen vice-president. Otis E. Hovey was re- 
elected director, and John H. R. Arms was 
again named secretary. 

The executive committee is headed by Pro- 
fessor Beggs as chairman. Other members are: 
F. F. Colcord, vice-president of the U. S. 
Smelting, Refining, and Mining Company, 
New York; Kenneth H. Condit, executive 
assistant to the president, National Industrial 


Conference Board; A. L. J. Queneau, metal- 
lurgist of the U. S. Steel Corporation, New 
York; and Mr. Buckley. 

Dean A. A. Potter of the Purdue University 
School of Engineering, and H. R. Woodrow, 
vice-president of The Consolidated Edison 
Company of New York, were appointed to the 
Foundation Board. Dean Potter represents 
The American Society of Mechanical Engi- 
neers, and Mr. Woodrow, the American Insti- 
tute of Electrical Engineers. 


Woman’s Auxiliary to 
A.S.M.E. Establishes 
Rice Scholarships 


HE November meeting of the Metropoli- 

tan Section Woman's Auxiliary to the 
A.S.M.E. was held on Nov. 9 at the Engineer- 
ing Woman's Club in New York City. A 
National Board meeting in the morning pre- 
ceded the Section session in the afternoon. 
The Board members passed a resolution author- 
izing the Auxiliary to add $200 from its funds 
to the $200 already in the Calvin Winsor Rice 
Scholarship Fund. Thereupon, Mrs. Rice 
made a contribution of $100 in memory of Mr. 
Rice, thus making it possible to award this 
year the first Rice Scholarship to a deserving 
South American student in mechanical en- 
gineering which will make it possible for him 
to complete a postgraduate course in some 
American engineering college. Friday evening, 
Nov. 10, the Ways and Means Committee for 
the Auxiliary started the ball rolling for the 
second Rice Scholarship by sponsoring a dinner 
for the Fund. It is expected that this second 
scholarship will be available two years hence. 
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More Than 500 Turn Out for Metropolitan 
Section Meetings to Hear Engineering 
Congress Papers 


F. C. Horner Discusses Problems of the Highway User and 
Merchant-Ship Design and Operation Is Described by R. C. Lee 


WO of the four American papers scheduled 

for presentation at the British American 
Engineering Congress, which was to be held 
in New York City, Sept. 4-8, 1939, but had to 
be canceled because of the European War, were 
presented before more than 500 A.S.M.E. mem- 
bers and guests in October and November 
under the auspices of the Metropolitan Sec- 
tion and other organizations. 


Highway Users 


The first paper, “‘Problems of the Highway 
User in the United States,"’ was given by 
Frederick C. Horner, assistant to the chair- 
man, General Motors Corp., before an audi- 
ence of 200 assembled in the auditorium of the 
Engineering Societies Building on Oct. 31. 
Cooperating in the meeting was the Metro- 
politan Section of the A.S.C.E. Thomas H. 
MacDonald, U. S. Commissioner of Public 
Roads, served as chairman of the session. 


Merchant Ships 


‘Some Problems in the Design and Opera- 
tion of Merchant Ships,’ covering the tech- 
nical aspects of ship design and operation from 
the viewpoint of executive administration of 
the merchant marine, was the subject of the 
second paper, which was presented before 350 
by Robert C. Lee, executive vice-president, 
Moore-McCormack Lines, Inc., on Nov. 9 at 
Stevens Institute of Technology, Hoboken, 
N. J. Rear Admiral George H. Rock, U. S. 
Navy (retired), was the presiding officer. 
Prior to the meeting, Prof. K. S. M. Davidson 
demonstrated the Stevens model test towing 
tank. The session was conducted in conjunc- 
tion with the Stevens Engineering Society. 


High-Speed Lightweight Trains 


At the time of going to press, final arrange- 
ments were being completed for C. T. Ripley, 


PHILADELPHIA WORKS OF GENERAL ELECTRIC COMPANY TO 


chairman of the A.S.M.E. Railroad Division, 
to give his paper, ‘High-Speed Lightweight 
Trains,"’ the third of the group of four, before 
the Metropolitan Section on Nov. 21. Roy V. 
Wright, past-president A.S.M.E., was asked 
to be chairman of the session. The fourth 
paper, ‘“The Trend of Air Transportation,"’ by 
Edmund T. Allen, director of aerodynamics 
and flight research, Boeing Aircraft Company, 
Seattle, Wash., will be presented in the near 
future, probably before one of the West Coast 
Local Sections of the A.S.M.E. 

Each of these papers will be published to- 
gether with discussions at a later date in 
A.S.M.E. Transactions. Those members who 
did not or cannot attend the meetings and 
who would like to read, and possibly discuss, 
the papers may obtain preprints now upon 
written request to A.S.M.E. headquarters. 


Anthracite-Lehigh Valley Holds 
October Meeting in Allentown 


The second regular meeting of the Anthra- 
cite-Lehigh Valley Section for this year was 
held on Oct. 27 in Allentown, Pa. An audi- 
ence of 144 turned out for the occasion which 
featured one paper on ‘‘Pulverization,’’ by 
R. C. Newhouse, chief engineer of crushing 
and grinding division, Allis-Chalmers Manu- 
facturing Co., and another paper, “‘Direct Fir- 
ing of Kilns,’’ by R. M. Hardgrove, engineer- 
ing-design department, Babcock & Wilcox Co. 


Baltimore Section Session 
on Oct. 11 Draws 75 


An audience of 75 members and guests of the 
Baltimore Section gathered at the Engineers’ 
Club on Oct. 11 to hear L. A. Hawkins, man- 
ager of the research laboratory, General Elec- 
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tric Co., talk on ‘‘The Significance of Re- 
search and Its Relation to Engineering.’’ He 
described the various kinds of research and 
how they apply to engineering. 


Licensing Law Explained to 
Members in Birmingham 


Dr. John M. Gallalee, of the University of 
Alabama, spoke before the Birmingham Sec- 
tion on Sept. 29 about the changing conditions 
in the practice of engineering, explaining how 
the new agencies and laws reflect the changing 
attitude of the public and the profession to- 
ward the individual engineer. Proposed 
amendments to the Alabama licensing law 
were discussed. 


Buffalo Section Has More 
Than 200 at Two Meetings 


More than 150 members and guests of the 
Buffalo Section assembled on the evening of 
Sept. 26 to listen to a paper on “The Develop- 
ment of the Carbon Microphone,’’ which was 
presented by Dr. Goucher, Bell Telephone 
Laboratories. The meeting of Oct. 6, attended 
by about 75 members and visitors, featured a 
talk by C. W. Smith, Lincoln Electric Co., on 
**Arc-Welded Structures 2nd Machinery."’ 


Kokomo Is Scene of Oct. 20 
Meeting of Central Indiana 


The story of Haynes *’Stellite’’ and its appli- 
cation in mechanical engineering was presented 
before 50 members and 25 guests of the Central 
Indiana Section by E. E. LeVan, vice-president, 
Haynes Stellite Co., at the Oct. 20 meeting in 
Kokomo. Prior to the talk, Glenn Hillis gave 
a brief and interesting sketch of the life and 
accomplishments of Elwood Haynes, engineer 
and inventor. 


Plastics Discussed Before 50 
Cincinnati Members and Guests 


D. J. O’Conor, president of Formica Co., 
was the speaker at the Oct. 26 meeting of the 
Cincinnati Section, attended by 50 members 
and guests. The lecture on plastics was con- 
fined to the synthetic resins, whose derivation 
was explained with the aid of a chart. Ad- 
vantages and practical applications of different 
resins were discussed, and samples shown. 


Cleveland Members Hold Dinner 
and Meeting in Industrial Plant 


The first regular meeting of the Cleveland 
Section was held on Oct. 12 at the General 
Electric Company's plant in Nela Park. Pre- 
ceding the regular program, a sumptuous ban- 
quet was served to 44 members and guests in 
the Nela Park dining room. The meeting 
featured talks on the latest improvements in 
automotive lighting and industrial lamps. 
The first lecture, on the new sealed-beam head- 
light, presented by K. D. Scott, was staged in 
the automotive lighting laboratory of the 
plant where actual lighting conditions can be 
simulated and demonstrated. The second 
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paper, a discussion of modern industrial light- 
ing, was given by A. K. Gaetjens. Many in- 
novations and improvements in methods of 
illumination for various jobs were demon- 
strated. Two new shop spotlights, of the 
same construction as the sealed-beam head- 
light, were among the items shown. 


65 Columbus Engineers Make 
Inspection Trip to Dairy 


An inspection trip was made by 65 members 
and guests of Columbus Section on Oct. 20 to 
the Moores and Ross Dairy where the latest 
developments in milk conditioning and bottling 
were shown and described by Bernard Spavey, 
chief engineer. 


400 Attend Detroit Meeting on 
Turbine-Electric Locomotive 


About 400 members and guests of the De- 
troit Section attended the Nov. 14 meeting at 
The Detroit Edison Building. The meeting 
was preceded by a dinner, music, and a motion 
picture describing travel by air. After the 
Greetings Committee had made everyone feel 


Cc. M. DAVIS 


at home, the speaker of the evening, C. M. 
Davis, transportation engineer, General Elec- 
tric Co., Erie, Pa., was introduced. His talk, 
entitled ‘The Union Pacific Turbine-Electric 
Locomotive,’’ was based on a paper by A. J. 
Woodward and B. S. Cain, which appeared in 
the October and November issues of MecHant- 
CAL ENGINEERING. 


Newly Formed Fort Wayne Section 
Holds First Meeting on Oct. 5 


The newly formed Fort Wayne Section of the 
A.S.M.E., Prof. Norman T. Bourke, chairman, 
held its first meeting on Oct. 5. A very inter- 
esting discussion on the economy of computing 
gasoline pumps took place. The next meeting 
of the Section, scheduled for Nov. 9, featured 
a discussion on ‘‘Modern Developments in 
Transportation Engines."’ It is with regret 
that the Section accepts the loss of its secre- 
tary, Willard Connor, who is leaving to follow 
his first love, aeronautical engineering, to the 
West Coast. But his place will be ably filled 
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by Frank McInerney. Committee chairmen of 
the Section are Frank C. Mason, program; 
F. W. Avilla, division activities; Frank Mc- 
Inerney, publicity; W. E. Johnson, profes- 
sional activity; and C. L. Parker, student 
activity. 


Ithaca Section Takes Part 
in Thurston Centennial 


More than 30 members of the Ithaca Section 
took part in the Thurston Centennial celebra- 
tion on Oct. 25, which was held under the 
joint sponsorship of the A.S.M.E. and Cornell 
University. Further details will be found on 
pages 934-935. 


Kansas City Section Offers 
Prizes to Student Members 


At the executive-committee meeting of the 
Kansas City Section on Sept. 22, it was voted 
to offer a prize of a year’s membership dues 
($10) for each of the following: (1) The best 
paper by a student member at Kansas State 
College Branch; (2) the best paper by a stu- 
dent member at Kansas University Branch; 
and (3) the best paper by a junior of the Kansas 
City Junior Group. The inspection trip of the 
Section on Oct. 6 to the plant of the Sheffield 
Steel Corp. was attended by more than 130 
members and guests. 


Vibration in Engineering 
at Louisville Section 


Highly recommended by the Louisville Sec- 
tion as a speaker for other Local Sections of 
the A.S.M.E. is T. C. Rathbone, chief engineer, 
turbine and machinery division, Fidelity and 
Casualty Insurance Co. His talk, *‘Vibration 
in Engineering,’’ on Oct. 17 was the best yet 
presented before the Section. Types of vibra- 
tions, from cosmic rays to rolling ships, were 
described and demonstrated by models. Mod- 
ern methods of balancing, vibration studies, 
and checking for fatigue cracks in machinery 
were also discussed. 


Two Interesting Papers at 
Los Angeles Oct. 12 Meeting 


Before 114 members and guests of the Los 
Angeles Section, meeting at Barker Bros. on 
Oct. 12, Guy M. Wadsworth discussed *‘Hir- 
ing for Good Labor Relations,’’ and Dr. Nor- 
ton B. Moore described ‘‘Present Trends in 
Airplane Design.” 


Mid-Continent Section Sponsors 
Student-Member Session 
in December 


Max R. Wise, secretary of the Mid-Conti- 
nent Section has mailed invitations to the 
A.S.M.E. Student Branches at the University 
of Arkansas, Oklahoma A.&M. College, and 
University of Oklahoma, and the A.I.M.E. 
branch at Tulsa University, to send representa- 
tives and one speaker each to a Student Meet- 
ing on Dec. 12 which will be sponsored by 
the Section. Each speaker will be given 


a souvenir, such as pocket slide rule or a 


pencil. 


Noon Meeting of Nebraska 
Attracts Audience of 200 


Dr. William M. Barr, chief metallurgical 
and chemical engineer, Union Pacific R. R., 
spoke on Oct. 4 at a noon meeting arranged 
by the Nebraska Section before 50 members 
and 150 students. His topic was ‘‘Research 
and the Railroads.”’ 


New Haven Section Holds 
First Meeting on Oct. 25 


As the feature for the first meeting of the 
year held on Oct. 25 at the Yale Graduate 
Club by the New Haven Section, Prof. Alan M. 
Bateman described a trip he took, in his ca- 
pacity of geologist, from Alaska by steamboat 
to England, and from there by airplane to 
Central Africa. 


Military Mechanization 
Discussed at North Texas 


On Oct. 30, North Texas Section presented 
Lieut-Col. J. M. Thompson as the guest 
speaker. His subject was ‘“Military Mecha- 
nization."" He showed how procurement 
standardization and mechanization depends on 
the cooperation of mechanical engineers and 
automobile manufacturers. 


Ontario Section Holds 
Pressure- Vessel Session 


Harry Blumberg, M. W. Kellogg Co., pre- 
sented a paper on ‘‘Special Alloy Linings for 
Pressure Vessels’’ before the Ontario Section 
at its Oct. 12 meeting. The paper was devoted 
to the general subject of fabrication and main- 
tenance of the various types of alloy linings 
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used in clad vessels, and discussed the problems 
from an economic and engineering point of 
view. 


Philadelphia Has Largest Turn- 
out for Meeting in 
Recent Years 


The S.R.O. sign was hung out at the Oct. 24 
meeting of the Philadelphia Section which 
was held at the Engineers Club. E. A. Hodge, 
marine manager, Pusey & Jones Corp., pre- 
sented a paper on “‘Trends in Power Equip- 
ment for Ships’’ to a sell-out audience. There 
were 115 men present for the dinner preceding 
the meeting and 350 for the technical session. 
This is by far the largest group for either the 
dinner or the meeting in recent years, reports 
Secretary-Treasurer J. S. Morehouse. Discus- 
sions were given by T. B. Stillman, Babcock & 
Wilcox Co., E. Davis, Westinghouse Elec- 
tric & Manufacturing Co., and L. M. Gold- 
smith, Atlantic Refining Co. 


130 Members and Guests at 
Plainfield Section Meeting 


On Oct. 27, before 130 members and guests of 
the Plainfield Section, Horace A. Staples, vice- 
president, Phelps-Dodge Corp., presented a 
sound motion picture entitled, ‘‘Copper From 
Mine to Market.”’ 


President Christie Addresses 
Carolina Students and 
Members 


On the afternoon of Oct. 18, President A. G. 
Christie gave a talk to a combined meeting of 
student members from Duke University and 
North Carolina State College. He called at- 
tention to the many opportunities which lie 
ahead of the engineering profession. Later in 
the day after an excellent dinner built around 
the famous steaks served in the Duke Union, 
Professor Christie spoke on *‘A Challenge to 
Engineers’’ before members of the Raleigh 
Section. 


Rockford Session of Rock 
River Valley Attracts 250 


Rock River Valley Section ‘‘the best little 
Local Section of the A.S.M.E.,”’ is still living 
up to the compliment paid to it last year by 
the Program Makers Bulletin. At its Oct. 13 
meeting in Rockford, an audience of more 
than 250 came to hear John A. MacDonald talk 
about “‘Behind the Scenes in Tool Design," 
and Dr. John J. Caton, director of Chrysler 
Institute of Technology, describe *‘Behind the 
Scenes in Engineering.” 


Illinois Oil Fields Discussed 
at St. Louis Dinner Meeting 


Dorsey Hager, consulting geologist, Cen- 
tralia, Ill., told a dinner meeting of the St. 
Louis Section about developments in the IIli- 
nois oil fields, including progress, drilling 
methods, and their relation to the petroleum 
industry in general. 


King Hathaway Talks Before 
San Francisco Members 


“Principles and Practices of Scientific Man- 
agement’’ was the subject of the paper pre- 
sented by King Hathaway before members of 
the San Francisco Section at the Oct. 26 meet- 
ing. He deplored the great publicity given 
the subject some years ago which led to an epi- 
demic of efficiency engineers who cid more 
harm than good by unethical practices. An 
outline of requirements of true scientific man- 
agement was then given. 


Memories of World War Days 
at Susquehanna Meeting 


The history of the engineering behind the 
“Paris Gun"’ was told by E. T. P. Neubauer at 
a meeting of the Susquehanna Section in York, 
Pa., on Oct. 24. He described the birth of the 
design, the development of the gun and shells 
for it, and the method of firing the gun. 


Subject of Aluminum Discussed 
Before 100 Worcester Engineers 


Since a poll of members at the beginning of 
the year indicated a great deal of interest in 
lightweight metals, Worcester Section ar- 
ranged a meeting on Nov. 6 devoted to alumi- 
num. P. V. Faragher, Aluminum Co. of 
America, described to 100 engineers the manu- 
facture of aluminum and its alloys. After 
showing an interesting film, ‘‘Aluminum,”’ 
he answered many questions covering every 
phase of aluminum production and application. 


MeEcHANICAL ENGINEERING 


225 Washington, D. C., Members 
and Visitors at Ordnance Meet 


Taking as the title of his paper, ‘Recent 
Developments of Ordnance Material,’’ Lieut- 
Col. G. M. Barnes described to 225 mem- 
bers and guests of the Washington, D. C., 
Section on Oct. 5 the new Garand rifle, the 
various types of mechanized equipment, and 
other ordnance material. Motion pictures 
of mechanized cavalry in action were also 
shown. 


Western Discusses 
Seattle Transporiaiion Means 


With officials of Seattle considering the 
various types of equipment for the city s *rans- 
portation modernization program, the Western 
Washington Section did its part by sponsoring 
a meeting on Oct. 19 at which E. E. Kearns, 
transportation expert, discussed the various 
advantages and disadvantages of the various 
types of equipment available for urban trans- 
portation. 


Glass Session Held by 
Toledo Section on Oct. 5 


The Toledo Section arranged a glass session 
for its meeting on Oct. 5. U. E. Bowes, di- 
rector of research, Owens-Illinois Glass Co., 
discussed “‘What Science Is Doing for the 
Glass Industry.’’ The talk was followed by 
the showing of a motion picture on the manu- 
facture and applications of glass. 


Junior Group Activities 


Juniors to Participate in 60th Annual Meeting General 
Session and Luncheon With Students 


UNIORS of the A.S.M.E., beside taking 

part in the entire 60th Annual Meeting of 
the Society in Philadelphia, Dec. 4-8, 1939, 
will be given an opportunity to attend a gen- 
eral session and a luncheon with student mem- 
bers on Wednesday, Dec. 6. For the session, 
the Philadelphia Junior Group has designated 
Zachary Wobensmith, Junior A.S.M.E., to 
discuss *‘A Few Points the Engineer Should 
Know About Patents.’’ The Metropolitan 
Junior Group will be represented by Leslie F. 
Zsuffa, Junior A.S.M.E., who will describe the 


“Problems of the Young Engineer."” The 
third paper at this session, entitled ‘Our In- 
dustrial Destiny,"’ will be presented by Hamil- 
ton R. Disston, vice-president, L. H. Gilmer 
Co., Philadelphia, Pa. 

At the luncheon, John I. Yellott, Junior 
A.S.M.E., and assistant professor at Stevens 
Institute of Technology, will be given the Pi 
Tau Sigma Award as the “‘outstanding young 
mechanical engineer of 1939.’’ Short talks 
are to be presented by President A. G. Christie 
and President-Elect Warren H. McBryde. 


Philadelphia Group Starts 
With Meeting and Trip 


HE Juniors of the Philadelphia section 
opened the new season with a meeting on 
Oct. 11. Enthusiastic members numbering 45 
were entertained with a talk by V. H. Jones, 
personnel manager for the Philadelphia Eiec- 


tric Company. He explained what his com- 
pany looks for and what they get when hiring 
young engineers. 

This meeting was followed by a trip on 
Oct. 18 to the broadcasting studios of station 
WFIL, located at the Widner Building on 
Chestnut St. in Philadelphia. The 20 mem- 
bers who attended this trip found many things 
of interest, particularly the electrical-transcrip- 
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tion devices. From the enthusiasm shown at 
the first meeting and trip, the Group is looking 
forward to a very successful season. 


Chicago Juniors Have Discus- 
sion on Local Educational 
Facilities 


DUCATIONAL Opportunities in the 

Chicago Area’’ was the subject of the 
program presented by the Chicago Junior 
Group on Oct. 24 before 35 members and 
guests. The symposium was led by J. S. 
Kozacka and Dr. Christian Bay, librarian of 
the John Crerar Library of Chicago. All 
phases of the question of facilities in or near 
Chicago for further study on the part of engi- 
neers were thoroughly discussed. 


Cleveland Juniors Inspect 
Automotive-Parts Factory 


N October 25, an inspection trip, arranged 
by the Cleveland Junior Group and at- 
tended by about 35 Juniors and Student Mem- 
bers from the Case School of Applied Science, 
was conducted through the plant of the 
Thompson Products, Inc., manufacturers of 
valves, valve guides, pistons, wrist pins, bush- 
ings, and other automotive and aircraft parts. 
This plant is built along mass-production 
lines and was going full blast at the time. 
Large numbers of automatic and semiauto- 
matic machines were in operation, together 
with many special jobs. Of special interest 
were the methods and machinery used for pro- 
ducing poppet valves, such as are used in an 
automobile engine. 


Los Angeles Junior Group Has 
Meeting and Inspection Trip 


HE Los Angeles Junior Group members, 

numbering 40, held their Oct. 9 meeting 
at the plant of Sterling Electric Motors. Ber- 
nard Palm gave an illustrated lecture on the 
manufacture and application of various types 
of electric motors. Much interest was shown 
in the variable-speed drive. An inspection 
trip through the plant concluded the program. 


Kansas City Juniors Learn 
About Air Conditioning 
and Fire Fighting 


PEAKING first at the Oct. 10 meeting of 
the Kansas City Junior Group was Leon- 

ard Fieman whose topic was “‘Experimental 
Air Conditioning Apparatus at the University 
of Illinois."’ The unit was designed for year- 
round air conditioning and includes the latest 
types of materials of construction, filters, spray 
nozzles, and cooling and heating coils. Next 
on the program was Bob Rupley, and his paper 
on ‘‘Fire Protection for Oil-Filled Trans- 
formers.'" Citing various instances where 
damaging fires occurred, the speaker indicated 
that only a few vears ago protection was 
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generally inadequate to prevent serious loss 
when fire broke ont. Recently two new 
methods have been perfected which seem to be 
quite satisfactory. 

The first method is represented by the fog- 
nozzle type, which works on the principle that 
when a nozzle converges to form a homogene- 
ous vapor phase, the vapor pressure of the 
burning oil is reduced, and it is cooled below 
the ignition point. By arranging nozzles 
around the transformer and placing in the 
water-supply line a thermostatic control, the 
fire may be put out in less than thirty seconds 
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from the time the control operates. A water 
pressure of fifty pounds is desirable. The 
second method is represented by the emulsifier 
system. Inan ordinary oil-water emulsion the 
oil is the internal phase and is coated by the 
water as the external phase. Projectors are 
precision made and spray the water into the oil, 
causing an emulsion to be formed and thus 
removing the oil from contact with oxygen. 
This system can use lower water pressure than 
the fog system. Underwriter’s laboratory 
tests indicate that either method will put out 
a fifty-gallon oil fire in less than fifty seconds. 


With the Student Branches 


Hundreds of Student Members to Take Part 
in A.S.M.E. Annual Meeting in Philadelphia 


Wednesday, Dec. 6, Designated as Student Day, and Will 
Include General Session, Luncheon, and Plant Trips 


TUDENT MEMBERS of the A.S.M.E. 
from colleges and universities in all parts 
of the United States and Canada plan to attend 
the Society’s 60th Annual Meeting in Phila- 
delphia on Wednesday, Dec. 6, which has been 
set aside by the Committee on Meetings and 
Program as Student Day. An especially large 
attendance is expected from schools situated 
within a hundred miles of the City of Brotherly 
Love. Many student members in and near 
Philadelphia have already volunteered their 
services as ushers and assistant recorders for 
the 33 technical sessions which start on Mon- 
day evening. 

It has been the custom in past years for 
schools to excuse all mechanical-engineering 
students from classes during the week of the 
A.S.M.E. Annual Meeting so that they might 
attend not only the regular sessions, but the 


Student Day functions also. This year’s pro- 
gtam promises to be the best yet held for 
students at an annual meeting. Following is 
an outline of the program for Wednesday, 
Dec. 6: 


Student Day Program 


9:30 a.m. 
General Session 


A Few Points the Engineer Should Know 
About Patents, by Zachary Wobensmith, 
patent attorney, Philadelphia, Pa. 

Problems of the Young Engineer, by Leslie F. 
Zsuffa, A.S.M.E. staff member, New York, 
N. Y. 

Our Industrial Destiny, by Hamilton R. Diss- 
ton, vice-president, L. H. Gilmer Co., 
Philadelphia, Pa. 


PRESIDENT CHRISTIE AND PURDUE STUDENT OFFICERS 


(Photograph taken upon the occasion of his visit to the Branch on October 5, 1939.) 
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12:30 p.m. 
Student Luncheon 


Toastmaster: Prof. F. V. Larkin, Lehigh 
University, chairman of Committee on Rela- 
tions With Colleges. 

Speakers: Dr. Harvey N. Davis, past- 
president A.S.M.E., and president, Stevens In- 
stitute of Technology (he will present recipi- 
ent of Pi Tau Sigma Award); John I. Yellort, 
junior A.S.M.E., and assistant professor, 
Stevens Institute of Technology (recipient of 
Pi Tau Sigma Award for 1939); Prof. A. G. 
Christie, President of the Society; and Warren 
H. McBryde, president-elect of the A.S.M.E. 

Guests to Be Introduced: James R. Bright, 1939 
Charles T. Main Award recipient; David T. 
James, 1939 Undergraduate Student Award 


winner; and Harte Cooke, chairman of the 


Board of Honors and Awards. 


2:00 p.m. 
Plant Trips 


Special buses will be available for student 
members for plant tsips listed on pages 931— 
933. 


6:30 p.m. 
Annual Dinner 


Recipients of Charles T. Main and Under- 
graduate Student Awards and official repre- 
sentatives of Student Branches. will be 
guests of the Old Guard Committee at the 
Annual Dinner. 


Branch Meetings 


Arizona’s Outstanding Engineers 


LANS for an exhibit at the annual engi- 

neers’ dance were discussed at the Oct. 5 
meeting of the Arizona Brancn. These ex- 
hibits are a regular feature of this affair which 
is sponsored by the student branches of the 
Founder Societies. It was revealed at the 
meetiug that a plaque containing the names of 
outstanding mechanical engineers will be 
hung in the mechanics laboratory. Names of 
two graduates, Robert Q. Parsons, '37, and 
Frederick B. Clark, '38, have already been 
chosen for the plaque. 


860 at Armour Meeting 


Records were smashed by Armour Brancu 
for attendance at meetings when 860 members 
and guests attended the Oct. 18 meeting in the 
school's auditorium. The guest speaker was 
Dr. Martin Graubau, of the Polaroid Corpora- 
tion, who lectured on **Polarized Light.’’ The 
talk was illustrated with slides and special 
stereoscopic pictures in color. 

Ausurn Brancu showed a three-reel movie 
on the production, operation, and mainte- 
nance of a Caterpillar Diesel tractor during 
its Oct. 2 meeting. At the Oct. 30 meeting, 


Lieut. B. M. Cornell, of the aeronautics de- 
partment, described the functions of the 
C.A.A. 

At British Cotumsia Brancu on Oct. 4 a 
paper on ‘‘Ore Chutes’’ was presented by stu- 
dent member Keith Eadie. Chairman Roy 
Bogle, at the Oct. 25 meeting, explained to the 
members the possibilities of the mechanical 
engineers’ library. 

Brown Brancu held its first meeting on 
Oct. 31. The members present voted to estab- 
lish a prize of $5 for the best paper presented 
by a student member during the year. 

CatirorNiA Tech Branca members dis- 
cussed plans for the coming year at the Oct. 6 
session. 


Snelling Addresses Catholic Branch 


Vice-President H. H. Snelling of the 
A.S.M.E. was the guest of honor at the Oct. 
16 get-together of Carnotic Brancu. He 
spoke on the aims and objectives of the Society 
and its benefits to the student and the engineer. 

Cincinnati Branca is unique in that it has 
two chairmen, or cochairmen. They are 
Harold Gregory and Guy Odom. We've 
heard of cocaptains of football teams. 


AT THE COOPER UNION (EVENING) BRANCH DINNER, NOV. 4, 1939 


MECHANICAL ENGINEERING 


Cremson Brancu is especially particular 
about its membership. At the Oct. 5 meeting, 
only one fourth of eligible juniors were ad- 
mitted to membership because of a scholarship 
rule invoked by the Branch. Seniors may be- 
come members as long as they are eligible for 
gtaduation. 

Cotorapo Brancu entertained its 80 mem- 
bers on the evening of Oct. 18 by showing two 
motion pictures, ‘‘Making of Safety Glass”’ 
and *‘Clouds.’’ Both pictures, obtained from 
the Ford Motor Co., are heartily recom- 
mended to other branches. 


Colorado Mines Branch Formed 


Cororapo Mines Brancu under the leader- 
ship of L. Elkins, as chairman, arranged a 
visit on Oct. 7 to the Union Station in Denver 
to inspect the Burlington Zephyr. After all 
the passengers had left the train, the'group of 
25 members and guests. were carried on the 
Zephyr to the roundhouse to see the operations 
there. 

Cotorapo State Brancu opened the first 
meeting of the semester on Oct. 10 with talks 
by Chairman Lawrence Wilkins and Professor 
Strate, and closed it with coffee and rolls. 
What, no doughnuts? 

Cooper Union Brancn (evening) met on 
the evening of Oct. 30 to listen to a paper on 
“Economy Loading Within the Generating 
Station’’ given by M. J. Steinberg, Consoli- 
dated Edison Co. of New York. The incre- 
mental rate method of calculating load divi- 
sion was stated by the speaker to result in the 
best station loading. 

Derrorr Branca held its firs: meeting on 
Sept. 28. Talks were given by Professor 
Linsenmeyer and John Schecter, secretary of 
the Detroit Junior Group. 

Duxe Brancu had its meeting of Nov. 1 
opened with the introduction by Chairman 
Howard O. Schmidt of the guest speaker, Dr. 
E. Malcolm Carroll, whose subject was ‘*War 
and the Military Future.”’ 


Georgia Tech Members Speak 


R. J. Wooddall, chairman of the Grorc1a 
Tecu Brancu, introduced the student speakers 
at the Oct. 31 meeting. R. M. Norman de- 
scribed ‘The Design Trends of the 1940 
Autos,” and R. A. Oquendo discussed the 
“‘Mechanical, Electrical, and Heat-Power 
Equipment Used in Sugar Mills in Cuba.” 
Ed Hale and Steve Harper, members of the 
Atlanta Section, were welcomed to the meet- 
ing by the 55 student members who were 
present. 

Iowa University Brancn holds a meeting 
every week at which members present papers. 
During October, according to the fine reports 
sent in by Corresponding Secretary H. L. 
Yakish, the speakers were May, Miller, 
Yakish, Stiller, Kippenham, Horst, Pestal, 
Hart, Park, and Deddens. Average attendance 
at the weekly meetings runs around 60. 

Iowa State Brancu had an attendance of 87 
at its first meeting on Sept. 11. 


Johns Hopkins Plans Suds Feast 


As explained by Secretary Charles D. Mont- 
gomery in his report, sometimes it is necessary 
for an organization of students, such as the 
Jouns Hopxins Brancn, to undertake such 
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affairs as the ‘‘Suds Feast’’ which is to be held 
in*the near future in cooperation with Mary- 
LAND Brancu. At the meeting of Oct. 25, 
Charles Depkin and Carl Knabe were appointed 
by Chairman Charles Flogle to make the ar- 
rangements for the affair. 

Kansas Branca held a joint meeting with 
the A.S.C.E. student branch on the evening of 
Oct. 12. Manley Hood, engineer with the 
N.A.C.A., gave an illustrated lecture on the 
wind tunnels used at Langley Field for testing 
models and full-size airplanes. 


Kansas State’s Outstanding Student 


Before an audience of 200 at the Oct. 19 
meeting of Kansas Strate Brancu, Professor 
Brainard presented a set of Kent and Eshbach 
handbooks to Vincent Ellis, who was selected 
as the outstanding junior student for 1938-1939. 
The award was based on scholarship, 50 per 
cent; personality, 25 per cent; and activities, 
25 per cent. 

Kentucky Brancu transacted a lot of busi- 
ness and showed two motion pictures on Oct. 
6. Titles of the films were “Balloon Racing” 
and ‘‘Ohio Travelogue.”” 

Lewis Brancn members at their meeting of 
Oct. 11 approved the formation of committees 
to promote the activities for the coming year. 
Beside the publicity, shop trips, membership, 
and outside speakers committees, a general 
committee consisting of the chairmen of last 
year’s committee for the Student Conference 
held at Lewis was formed for the purpose of 
assisting this year’s host school. 

L.S.U. Branca decided that the radio in its 
meeting room had outgrown its usefulness, so 
it was voted at the Oct. 11 meeting to author- 
ize Chairman S. A. Browning to buy a new one 
for $50 on the installment plan. 

MicuicaNn Brancn Chairman Ray S. Jones 
opened the first meeting of the year on Oct. 18 
with a welcome to the 55 old members and 25 
prospective ones. Following this, Earle Krop- 
scott, Dow Chemical Co., talked on ‘‘The 
Maaufacture, Uses, and Properties of Plastics.”’ 


Michigan State Halloween Party 


The first meeting of Micwican Strate 
Branca on Oct. 26 was a combination meeting 
and Halloween party. Meeting in the power 
lab, which was decorated with black and 
orange streamers and jack-o’-lanterns, 130 
members and guests were served the following 
by four members dressed up as waitresses: 
Cider—S.A.E. 10W, sugared toroids (dough- 
nuts to you), adiabatically expanded corn 
(popcorn), and case-hardened apples. Chief 
engineer of the evening was F. D. Elwell, 
chief engineer of the Buick Motor Co., who 
enumerated the characteristics in a young 
engineer which help him to success. 

Micuican Mines Brancua reports the pro- 
motion of Thomas E. Richards, G. R. Elwell, 
and Jacob Jacobson of the mechanical-engi- 
neering staff, and the addition of Edwin 
Swifka to that staff, which brings the number 
of faculty members in the school to 79. The 
student body, including mechanical engineers, 
numbers 874. 


Minnesota Has Membership of 120 


Climaxing a ten-day membership drive with 
a meeting on Oct. 26, Minnesota Branca re- 
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UNIVERSITY OF TEXAS MAIN BUILDING WHICH WAS INSPECTED BY TEXAS BRANCH MEMBERS 


ports a total membership up to that time of 
120—59 seniors, 42 juniors, 16 sophomores, 
one freshman, and two graduate students. 
The program of the meeting consisted of a 
fencing demonstration by members of the 
athletic department and the showing of a mo- 
tion picture on ‘‘Wire,’’ obtained from the 
Bethlehem Steel Corp. 

Missourt Mings Brancu devoted its meet- 
ing of Oct. 24 to a discussion of the experi- 
ences of members during the summer. Ray 
Vaughan spoke on ‘‘Production Machinery 
and Factory Layout’’ of the Curtiss-Wright 
airplane plant in St. Louis, and Henry Walpers 
described the construction of the Wappapello 
flood-control dam in the southeastern part of 
Missouri. 

Montana State Brancn members heard a 
talk on Oct. 19 by Mr. Harrington, supervis- 
ing architect for the new student union build- 
ing. 

New Hampsuire Branca finally solved the 
perplexing problem of selecting student 
speakers for meetings by adopting at the Oct. 
6 meeting a plan whereby the name cards of 
members were shuffled and the speakers for the 
term chosen according to the order in which 
their names appeared. 


L. K. Sillcox at N.Y.U. 


Through the efforts of the N.Y.U. Brancu 
(evening), L. K. Sillcox, member A.S.M.E., 
presented the address at the evening division's 
class-day exercises on Oct. 28. Entitled 
“Thinking Ahead,’ his talk may be summa- 
rized by one of his sentences, ‘‘Success must de- 
pend, not only upon the individual's special 
fitness for his work, but also upon the zeal 
with which he undertakes it and the qualities 
of character which he displays.” 

Norts Dakota Brancu met on Oct. 18 and 
had a program featuring talks by Karre Loft- 
heim and Bob Whempner. 

NorTHEASTERN Brancu reports that Dr. 
Frank Palmer Speare, founder and president of 
the school for 42 years, has announced his re- 
tirement, effective June 30, 1940. His suc- 
cessor is Dr. Carl Stephens Ell, member 
A.S.M.E. 


Oxro State Brancu held a joint meeting 
with the S.A,E. chapter on Oct. 6, at which 
time A. G. Christie, President of the A.S.M.E., 
was the guest speaker. 

OxranoMa Brancu opened its meeting of 
Oct. 5 by passing out cigarettes to those pres- 
ent. After talks by Professors Sims and Am- 
brosius, and an announcement by Chairman 
W. F. Ford that the membership on that date 
was 76, the meeting was adjourned. 

PENNSYLVANIA BraNcH members at the 
meeting of Oct. 18 elected S. E. Griffin to fill 
the vacant seat of chairman. C. T. Horner 
was chosen to fill Griffin's former position of 
vice-chairman. 

Pratt Brancu held a meeting on Oct. 12 at 
which J. B. Fullman, A. M. Byers Co., de- 
scribed the making of wrought iron. This 
was followed by motion pictures showing the 
manufacture of various products from wrought 
iron. 

Princeton Brancu’s Oct. 19 meeting was 
opened by Chairman Richard Lovelace, who 
introduced the following student speakers: 
Wylie, Newbold, and Luzzatto, who spoke on 
summer job experiences. 


Purdue Welcomes President Christie 


President A. G. Christie was the guest 
speaker at the Oct. 5 meeting of Purpur 
Brancu. Before 200 members and guests, he 
presented a paper on ‘Creative Engineering." 

Ross Tecu Brancu called a special meeting 
on Oct. 23 to welcome Ernest Hartford, assist- 
ant secretary of the A.S.M.E., who gave a 
short talk on the advantages of membership in 
the Society. 

U.S.C. Brancu had two interesting meet- 
ings during October. On Oct. 11, Mr. Wide- 
ner, of SKF Industries in Los Angeles, de- 
scribed the manufacture of roller and ball 
bearings. At the Oct. 25 meeting, Mr. Leos- 
sing, of Columbia Steel Corp., presented a 
sound motion picture on the construction of 
the San Francisco—-Oakland Bay Bridge. 

TENNESSEE BraNcn met on Oct. 27. Bill 
Tunnill and Walter Gill were elected A.S.M.E. 
representatives on the engineers’ committee. 
After the appointment of various committees 
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by Chairman Jack T. Edwards, Professor 
Morton presented a short motion picture on 
internal-combustion engines. 


Excellent Meetings at Texas 


Texas Brancu had several excellent meetings 
during the month of October. On the ninth, 
a two-reel motion picture on the mining, 
transportation, and manufacture of iron and 
steel was shown; 11th, talk on quick freezing 
by Luis Bartlet, member of the University’s 
research staff; 23rd, inspection of all campus 
utilities; and 30th, presentation of papers by 
student members. Credit for the arrange- 
ments goes to William Lubbock, chairman of 
the Program Committee. 

Texas A.&M. Brancn had 140 at one 
meeting and 114 at another meeting. These 
large audiences may be attributed to the fact 
that before the start of the regular part of the 
program, cigars are given to all present and 
Mickey Mouse movies are shown. 

Turrs Brancu had Paul Field, materials en- 
gineer of the Bethlehem Shipbuilding Corp., 
as the guest speaker on Oct. 18. He discussed 
the problems encountered by engineers in 
dealing with personnel. 


Vanderbilt Has Record Enrollment 


With a membership at present of 25, Van- 
DERBILT Brancu has the largest enrollment in 
its history, according to a report by Secretary 
C. Darby Fulton. At the Nov. 1 meeting, 
plans were made to take a trip to Birmingham, 
Ala., in the spring. After a discussion con- 
cerning operation of the Branch’s candy store, 
which has furnished considerable revenue in 
the past, the meeting was adjourned. 

Vermont Branca devoted its Oct. 20 meet- 
ing to a discussion of ‘‘Undergraduate Re- 
search." Prof. H. Daasch listed the following 
as possible subjects for research by student 
members: Gasolines, fans, stress analysis, re- 
frigeration, metal cutting, time study, fatigue 
of metals, and welding. 

Vittanova Brancu members at the Oct. 24 
meeting discussed plans for the next meeting, 
which is to be an inspection trip to Chester, 
Pa., and a smoker. 


Rankine Memorial Movement 
Started by V.P.I. Branch 


V.P.I. Brancu, the faculty of the school, 
and the V.P.I. Alumni Association have 
started a movement among the 150 engineering 
colleges in the United States to establish some 
kind of memorial for Prof. William John 
MacQuorn Rankine, whose splendid contribu- 
tions to engineering have never been ade- 
quately recognized nor his memory suitably 
commemorated in this country. Further in- 
formation about the movement may be ob- 
tained from Prof. William H. Rasche of V.P.I. 

WasHINGTON Brancu meton Oct.19. After 
a discussion of membership, banquet, intra- 
mural football, open house, and other campus 
projects, Bob Foster introduced the speaker, 
H. Smith, connected with the Hartford Boiler 
Insurance Co., who described the changes 
which have been made in boilers during the 
last decade. 

Wisconsin Branca members on Oct. 12 heard 
a talk on the part of mechanical engineers in 
the development of the automobile, which was 


given by Walter A. Olen, president of the 
Four-Wheel-Drive Auto Co. His forceful and 
thoughtful presentation of the subject caused 
much favorable comment and opened up some 
entirely new channels of thought. 


Illinois Institute of Tech- 
nology to Be Formed by 
Armour and Lewis 


N announcement was made recently by 

James D. Cunningham, member A.S.M.E., 
and chairman of the board of trustees of 
Armour Institute of Technology, and Alex D. 
Bailey, past vice-president A.S.M.E., and 
chairman of the board of Lewis Institute, that 
their respective institutions had entered into 
an agreement to consolidate into a great new 
technological center for Chicago. This is the 
first occasion on which two colleges of engi- 
neering have ever agreed to merge their inter- 
ests to produce an institution of more impor- 
tant scope, according to the statement of Mr. 
Cunningham and Mr. Bailey. 

The name of the new school is to be Illinois 
Institute of Technology. The actual consoli- 
dation of the educational program will be 
complete by September, 1940, and the balance 
of this year will be given over to planning an 
integration of activities. For the time being 
it will be necessary to operate both the Ar- 
mour and Lewis plants, but the complete de- 
velopment of the new center of technology 
contemplates the acquisition of a new, well- 
planned campus, conveniently located, to 
meet the needs of its broad objectives. 


Proceedings of Oil and Gas 
Power 1939 Meeting 
Now Available 


LIMITED number of copies of the Proceed- 

ings of the meeting held at Ann Arbor, 
Michigan, June 19-22, 1939, are available for 
the price of $1.25. These Proceedings include 
fourteen papers together with discussion, 
figures, and illustrations and are arranged in a 
convenient spiral binding. 

When requesting copies of the Proceedings a 
check should be sent to eliminate billing. 
Since the number of copies is extremely limited, 
because they are distributed gratis to the mem- 
bers registered in the Oil and Gas Power Di- 
vision, orders will be filled according to the 
order in which they are received. Requests 
should be addressed to Ernest Hartford, 
assistant secretary, A.S.M.E. Professional Di- 
visions. 


Photoelasticity Conference 
Cambridge, Mass., Dec. 9 


HE tenth semiannual meeting of the 

Eastern Photoelasticity Conference will 
be held on Dec. 9, at Cambridge, Mass., 
under the auspices of the department of me- 
chanical engineering at M.I.T. All inquiries 
should be addressed to W. M. Murray, Room 
1-321, M.I.T., Cambridge, Mass. 


MECHANICAL ENGINEERING 


A.S.M.E Petroleum Division 
Appoints W. J. Overton 
as Secretary 


FFECTIVE Oct. 
16, William J. 
Overton, of Tulsa, 
Okla., became secre- 
tary of the Engineers’ 
Club of Tulsa and the 
Petroleum Divisionof 
the A.S.M.E. He 
takes over the duties 
relinquished recently 
by J. H. Engelbrecht. 
An electrical - engi- 
neering graduate of 
Kansas State College, 
Mr. Overton has been 
a resident of Tulsa for 
the last 25 years. He 
will cooperate with Dean W. H. Carson, of the 
engineering college at the University of Okla- 
homa, as a representative of the Division 
which is sponsoring the fluid-meters research 
at the University. Mr. Overton will be avail- 
able both to resident and to visiting 
A.S.M.E. members in Room 211, Midco Build- 
ing, Tulsa. 


WM. J. OVERTON 


Assistance for Subscribers of 
European Scientific 
Journals 


HE nonreceipt by a subscriber of any 

European chemical or other scientific jour- 
nal seriously needed as research material 
should be promptly reported to the American 
Documentation Institute. 

The Cultural Relations Committee of ADI, 
which cooperates closely with the Cultural 
Relations Division of the Department of State, 
is working on this problem, and hopes to be 
able to surmount such war obstacles as inter- 
rupted transportation, embargoes, and censor- 
ship, which so greviously affected the progress 
of research during the last war. The prin- 
ciple should be established, if possible, that the 
materials of research having no relation to war 
shall continue to pass freely, regardless of the 
countries of origin or destination. 

Reports, with full details of where sub- 
scription was placed and name and address 
of subscriber, volume, date, and number of last 
issue received, should be addressed to Ameri- 
can Documentation Institute, Bibliofilm Serv- 
ice, care of U. S. Department of Agriculture 
Library, Washington, D. C. 


Petroleum Fluid Metering 
Conference Is Postponed 


RIGINALLY scheduled to be held in 

Norman, Okla., Nov. 2-4, 1939, the 
Petroleum Fluid Metering Conference has 
been postponed until April, 1940, due to cir- 
cumstances which are entirely beyond the 
control of che A.S.M.E. Petroleum Divi- 
sion. 
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1940 John Fritz Medal 
Awarded Posthumously 
to C. F. Hirshfeld 


OSTHUMOUS award of the 1940 John 

Fritz Gold Medal, one of the highest hon- 
ors in engineering bestowed in the United 
States, to Clarence Floyd Hirshfeld, fellow 
A.S.M.E., who until his death on April 19 of 
this year was chief of research of The Detroit 
Edison Company, was anounced last month 
by the John Fritz Medal Board of Award, 
which is composed of 16 representatives of the 
four Founder Societies. The A.S.M.E. group 
consisted of Ralph E. Flanders, William L. 
Batt, James H. Herron, and Harvey N. Davis, 
all past-presidents of the Society. 

The medal went to Dr. Hirshfeld *‘for nota- 
ble leadership through research and develop- 
ment in power generation and electric traction, 
and for being a great teacher and friend of 
men both young and old.’ Modernization 
of the electric streetcar completely from trolley 
wire to track is among the host of engineering 
advancements credited to Dr. Hirshfeld. 
After teaching at Cornell University from 1903 
to 1914, he organized for The Detroit Edison 
Company what is thought to be the first re- 
search department established and maintained 
by an electric power company, and became 
chief of research. He was the author of many 
books and articles on technical subjects, 
dealing principally with thermodynamics, 
steam power, and problems of the’ transit 
industry. 

A member of the American Committee of the 
World Power Conference, and of the U. S. 
National Committee of the International Elec- 
trotechnical Commission, Dr. Hirshfeld also 
served on the board of national councilors of 
the Purdue Research Foundation. He was 
the first chairman of the Engineers’ Council for 
Professional Development, and belonged to 
many scientific societies, including A.S.M.E., 
Econometric Society, A.I.E.E., A.S.T.M., 
A.I.M.E., A.A.A.S., Army Ordnance Associa- 
tion, American Concrete Institute, Michigan 
Engineering Society, Detroit Engineering 
Society, and Sigma Xi. 


Proceedings of Management 
Congress Now Available 
at Reduced Cost 


NQUESTIONABLY the most important 

management literature that has appeared 
in many years is included in the Proceedings 
of the Seventh International Management 
Congress, held in Washington, D. C., last 
year. 

The set consists of seven volumes on the 
following subjects: Administration, general 
management, distribution, production, agri- 
culture, and home management. Originally 
selling at $7 a set, the Proceedings may now be 
obtained at $3.75. However, the quantity is 
limited and it is advisable to order them 
promptly. It will not be possible to break 
sets to sell single volumes. Orders may be 
sent to A.S.M.E. Publications-Sales, 29 West 
39th Street, New York City. 


A.S.M.E. News 


American Engineering Council 


Presents 


The News From Washington and Elsewhere 


Annual Assembly of A.E.C., 
Washington, D. C., Jan. 11-12 


HE Twentieth Annual Assembly of the 

American Engineering Council, of which 
the A.S.M.E. is a member body, will be held 
in Washington, D. C., Jan. 11-12, 1940. 
Ac this meeting there will be presented, for 
the first time, a comprehensive nation-wide 
picture of the activities of member societies— 
local, state, and national—in the solution of 
problems affecting the public welfare. 


Strategic Minerals Sought 


As the result of recommendations by the 
Army and Navy Munitions Board, the De- 
partment of the Interior now has engineering 
parties at work in seven states investigating 
possible sources of supply for minerals needed 
for national defense and not at present pro- 
duced in sufficient quantities within the 
United States. Particular stress is being laid 
upon porential supplies of antimony, chro- 
mium, manganese, tin, and tungsten. The in- 
vestigations are being carried on in Montana, 
Wyoming, Oregon, Washington, South Da- 
kota, New Mexico, and Nevada. 

President Roosevelt has issued a general re- 
quest to owners of stocks of these and other 
important strategic minerals not to sell them 
to foreign purchasers but to hold them for pos- 
sible use within this country. 


Power Exports Supervised 


Provisions of law whereby utilities within 
the United States are prohibited from con- 
structing or operating facilities for the export 
of electric power without express permission 
from the Federal Power Commission have been 
supplemented by an executive order directing 
the Commission, before granting such a per- 
mit, to consult with the Secretaries of State 
and of War, and to procure the final approval of 
the President. 


Major Reports Issued 


Engineers and others interested in the 
broader aspects of economic problems relating 
to national resources will find much of interest 
in two comprehensive studies recently pub- 
lished by the National Resources Committee 
or, as it is now termed, the National Resources 
Planning Board. These deal, respectively, 
with the basic structure of the American econ- 
omy and with energy resources of the United 
States. Containing 396 and 435 pages, re- 
spectively, each of these volumes is obtainable 
from the Superintendent of Documents, Wash- 
ington, D. C., at $1. 

“The Structure of the American Economy 
(Part 1)"’ is termed by the Committee ‘‘the 


first major attempt to show the interrelation 
of the economic forces which determine the 
uses of our national resources."’ It is essen- 
tially a qualitative and quantitative study (in 
so far as statistics are available) of the struc- 
ture of the American economy for the purpose 
of clarifying the complicated picture and 
stimulating the development of possible solu- 
tions to economic ills. 

“Energy Resources and National Policy’’ is 
limited, as the title indicates, to a narrower 
field, but goes further in that it includes find- 
ings and recommendations for future govern- 
ment policy. The bulk of the volume is de- 
voted to an economic analysis of this country's 
energy resources—coal, oil, gas, and water 
power—with a discussion of the evolution 
of public policies relating to conservation and 
regulation. The balance of the book is de- 
voted to the consideration of public policy as it 
should be shaped in the future in respect to 
each of the major energy resources. 

While the general findings of the Committee 
were transmitted to Congress several months 
ago, the full text of the report has not hitherto 
been available. 


Committee Hears Criticism 
of Civil Service 


Many suggestions for the improvement of 
the federal civil service were presented at a 
public hearing held November 1 and 2 in 
Washington by the President's Committee on 
Merit System Improvement, which is now 
preparing a report that is expected to recom- 
mend the inclusion of higher grades of pro- 
fessional employees within the classified civil 
service system, as well as other changes. 

The committee, which is headed by Supreme 
Court Justice Stanley Reed, includes in its 
membership Gano Dunn and Gen. Robert E. 
Wood as representatives of the engineering 
professions and of business, respectively, as 
well as a number of high government officials. 
It was formed by President Roosevelt last 
February and has been studying the problem 
since that time. The submission of a final re- 
port is anticipated in the near future. 

Of the many persons who presented testi- 
mony at the hearing only one, General Counsel 
D. W. Robinson, Jr., of the Federal Power 
Commission, opposed the further extension of 
the merit system. It was Mr. Robinson's con- 
tention that because of the peculiar require- 
ments of his agency it could do a better job of 
selecting its legal staff than could the Civil 
Service Commission. All other witnesses sup- 
ported the merit system in principle, but most 
of them submitted specific criticisms of the 
manner in which it is now functioning, and 
some recommended material modification of 
its procedure in recruiting employees for che 
more responsible positions. A representative 
of the Department of Agriculture, for example, 
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suggested that its scientists and other experts 
be selected by joint boards made up from the 
Civil Service Commission, the Department 
itself, and one or more outside experts in the 
specific field involved. 

Complaints directed at the administration 
of the present system may be briefly summa- 
rized as follows: Its examinations and lists are 
too general; too much time is consumed in the 
preparation of examinations, grading, and the 
compilation of eligible lists; registers are fre- 
quently too old; classification of jobs looks 
more to the number of subordinates controlled 
than to the real responsibilities of the position; 
present promotion and transfer procedure is in- 
adequate; more attention should be paid to 
the training of employees for promotion. 
(Those who attended AEC’S Annual As- 
sembly last January will remember that at 
that time a representative of the Civil Service 
Commission recognized the validity of similar 
criticisms, but contended that their remedy 
was largely in the provision of more personnel 
and funds.) 

Provisions of basic civil service law that 
came in for criticism included the state-quota 
system and the preference granted to war 
veterans in grading applicants. 


Employment Rises Sharply 


Official reports by the Society Security Board 
for the month of August, compiled from the 
returns of state unemployment compensation 
plans, reveal sharp increases in the number of 
placements made in private industry by public 
employment agencies. A new high of 254,000 
such placements was attained, an increase of 
34 per cent over August, 1938. The active file 
of job applicants has been reduced to 5,800,000, 
the lowest level since December, 1937, and 
there has been a drop of 28 per cent in applica- 
tions for unemployment benefits because of 
layoffs. 


Relax Rules on Export of 
Military Planes 


Government regulations governing the sale 
by private manufacturers of military aircraft 
developed for the U. S. Army and Navy have 
been relaxed in several particulars. Hitherto, 
it has been a rigid requirement that no sales 
could be made for foreign export until at least 
six months after the United States had re- 
ceived the second plane of a production order. 
Under the new regulations, however, the two 
services are given authority, at their discre- 
tion, to permit deliveries abroad simultane- 
ously with those to the United States Govern- 
ment. It is pointed our hat it is still possible 
for this country to tie up important military 
developments for an indefinite period when 
conditions justify. 

The new regulations also permit aircraft 
manufacturers, when granted specific permis- 
sion, to disclose to prospective foreign pur- 
chasers general information regarding the 
characteristics and performance of new types 
of planes while these are still undergoing tests, 
and to permit foreign pilots to make flights. 
Such acts have hitherto been forbidden, but 
will now be occasionally permitted under 
strict safeguards to guard military secrets. 


MECHANICAL ENGINEERING 


1940 Nominating Committee to Be in Session at Annual 
Meeting for Suggestions of Candidates 
for Elective Offices 


RRANGEMENTS are being made for 
members of the Society to present to the 

1940 Nominating Committee, at the time of 
the 1939 Annual Meeting, their thoughts con- 
cerning nominations for elective officers for 
1941. This will give a large part of the mem- 
bership an opportunity to appear before the 
Committee. It will also help the Committee 
to gain a better understanding of the desires 


Amendments to Constitu- 
tion Approved by 
Membership 


HE two amendments to the Constitution 

of the A.S.M.E., proposed by the Council 
and submitted for approval to the member- 
ship, were passed by great majorities, accord- 
ing to a report filed with the Secretary on Nov. 
14, 1939, by the tellers, who counted the letter 
ballots. The tellers were the following junior 
members of the Society: H. G. Oliver, Jr., 
A. E. Blirer, and S. Schoor. 

Out of 3870 ballots cast, 104 proved defec- 
tive leaving a remainder of 3766 valid ballots, 
which were cast as follows: 

Votes 

Proposed Amendment against 
Art. C 7. Election ot 

Directors. 
Sec. 3. Directors shall 
be elected by sealed let- 
ter ballot of the mem- 
ship. 
Art. C 9. Meetings of 
the Society. 

Sec. 1. The Annual 

Meeting of the Society 

shall be held at such 

time and place as the 


Council shall appoint. 


Votes for 


3512 254 


3390 376 


A.S.R.E. Annual Meeting 


INTERESTING ceremony commemo- 
rating the 35th anniversary of the 
founding of The American Society of Re- 
frigerating Engineers will be one of the out- 
standing features of the annual meeting of the 
organization which is to be held in Chicago, 
Jan. 17-19, 1940, with headquarters at the 
Blackstone Hotel. Technical sessions will 
be devoted to the latest practice in industrial 
refrigeration, domestic-commercial refrigera- 
tion, and meat refrigeration. 


New President of Worcester 


HE new president of Worcester Polytech- 

nic Institute, Rear Admiral Wat Tyler 
Cluverius, U.S. Navy (retired), was installed 
with appropriate ceremonies on Oct. 27. 
Representing the A.S.M.E. at the colorful 
function was I. E. Moultrop, former member 
of Council, who was appointed Honorary 
Vice-President of the Society for the occasion. 


of the members of the Society and enable 
it to start earlier its study of possible candi- 
dates. 

It is, therefore, requested that members of 
the Society express their wishes to the Commit- 
tee which will be in session at the Annual 
Meeting at the Bellevue-Stratford Hotel, 
Philadelphia, Wednesday, December 6 at 4:00 
p-m. 


Local Sections 
Coming Meetings 


Anthracite-Lehigh Valley. January 26. La- 
fayette College, Easton, Pa., at 8:00 p.m. Sub- 
ject: ‘“The Rights of an Inventor-Employee,"’ 
by H. H. Snelling, consultant, Patent Attor- 
neys, Snelling & Hendricks, Washington, D.C. 

Baltimore. January 10, 1940. Engineers’ 
Club of Baltimore at 8:15 p.m. Subject: 
‘Fundamentals of Operation Analysis,’’ by 
Thomas W. Mele, Fisher Body Co., Detroit, 
Mich. 

Chicago. December 12. Classroom, Chi- 
cago Lighting Institute at 7:30 p.m. Subject: 
‘Radio Highways of the Air," by Capt. Jack 
Knight of United Air Lines, Dean of Air Mail 
Pilots, and holder of the world's record for 
hours and distance flown. This meeting will 
be conducted under the auspices of the Trans- 
portation Division of the Section with W. E. 
Dunham acting as chairman. 

December 14. Classroom of the Chicago 
Lighting Institute at 7:30 p.m. Meeting will 
be under the auspices of the Junior Group. 
Subject: ‘“‘Engineering for the Consumer,"’ 
by W. B. Floyd, assistant in charge of labora- 
tories, Sears, Roebuck & Co., Chicago, II. 

December 19. Meeting under the auspices 
of the Management Division. Joint Meet- 
ing with The Society for Advancement of 
Management. Subject: ‘““Training Execu- 
tives,"’ by Dr. O. W. Eshbach, Dean, North- 
western University School, Evanston, IIl. 
(For further information on this meeting, 
place, and time, telephone Midwest Office, 
Franklin 4250.) 

Cleveland. December 14. (Place to be an- 
nounced.) Meeting at 6:30 p.m. Subject: 
“Recent Advances in Power Generation,” 
by James W. Parker, vice-president, Detroit 
Edison Company, Detroit, Mich. 

Columbus. December 15. Battelle Memo- 
rial Institute, Columbus, Ohio, at 8:00 p.m. 
Subject: ‘‘Mineral Resources of the World,"’ 
by John D. Sullivan, supervisor, Battelle 
Memorial Institute, Columbus, Ohio. 

Florida. December 28. Hollywood, Florida, 
at 9:00 a.m. (Program not complete at time 
of going to press.) 

Plainfield. December12. Elks Club, Eliza- 
beth, N. J., at 8:00 p.m. Subject: ‘‘Waves, 
Words, and Wires,’’ by J. Owen Perrine, assist- 
ant vice-president of the American Telephone 

(A.S.M.E. News continued on page 946) 
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HE finest—and the most convinc- 

ing—test of value in any tracing 
paper is the reputation which it has 
established through years of use— 
under all kinds of conditions—in the 
drafting rooms of the nation. 

There’s a reputation like that be- 
hind every roll of Bruning Vellux... 
a reputation that’s been accumulating 
user satisfaction since Bruning first 
introduced this vellum tracing paper 
in 1920. Thousands of draftsmen have 
found that Vellux has excellent trans- 
parency which it keeps through the years. 


SPEEDS—SIMPLIFIES—AND PROTECTS A NATION'S DRAFTING 


New York + Chicago + Los Angeles + Boston + Detroit - 
Pittsburgh + St. Louis « 


Name. 
Houston + Kansas City Milwaukee + Newark Address 
San Francisco 


Thousands have found that Bruning 
Vellux stays white ...is free from light- 
retarding yellow tints. Thousands have 
discovered that Vellux has excellent 
erasing qualities... that it is durable 
and does not become brittle with age. 
Available in three weights, thin (350T), 
medium (350), and heavy (350H). 
Bruning Vellux does not rest its 


TWS 


case mere claims—but proved \ WALL BRING YOR 
facts. Find out why Bruning Vellux WORKING 


passes every critical test of actual use— SAMPLE DE 


mail coupon now fora generous work- 
ing sample. (Check weight desired.) 


CHARLES BRUNING COMPANY, INC. 
New York: 100 Reade St.; Chicago: 445 Plymouth 
Court; Los Angeles: 818 Santee St. 

Gentlemen: I want to try Bruning Vellux—the vel- 
lum tracing paper—approved by drafting rooms from 
coast to coast. Please send me, without obligation, a 
generous working sample. 350T 3500) 350H0) 


9768162 
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& Telegraph Company, New York, N. Y. 

Rock River Valley. December 7. Hilton 
Hotel, Beloit, Wis., at 7:00 p.m. Subject: 
“The Metropolitan Aqueduct,’’ by Dr. Wil- 
liam M. White, manager and chief engineer, 
hydraulic department, Allis-Chalmers Manu- 
facturing Co., Milwaukee, Wis. 

San Francisco. December 1. P.G.&E. Co. 
Auditorium, 245 Market St. at 8:00 p.m. 
This will be a joint meeting with the other 
Founder Societies, under the sponsorship of 
San Francisco Engineering Council. The 
meeting will be preceded by dinner at the 


Engineers’ Club, 206 Sansome St., San Fran- 
cisco, Calif. Subject: ‘‘Modern Motor Fuels 
and Their International Significance,’’ by 
Dr. Gustav Egloff, director of research, Uni- 
versal Oil Products Co. 

Schenectady. December 14. Meeting will 
be held at 8:00 p.m. (place not chosen). Sub- 
ject: “‘Recent Developments in Helicopters,”’ 
by W. Laurence LePage, president, Platt- 
LePage Aircraft Co. This lecture and the 
pictures are the same as those presented on 
December 9, 1938, at the A.S.M.E. Annual 
Convention. 


Men and Positions Available 


Engineering Societies Employment Service 


MEN AVAILABLE! 


Mecnanicat Enoinesr, 25, single, Stevens 
graduate, 5 years’ experience in heating, ven- 
tilating, and air conditioning. Desires per- 
manent position anywhere in United States. 
At present temporarily employed on building 
program. Mce-386. 

Mecuanicat ENGINEER, 5 years’ supervising 
mechanical equipment and production in non- 
ferrous cold-drawing wire, rod, and seamless- 
tube mill. Operations included pickling, 
grinding, annealing, diemaking, design, heat- 
treating, laboratory experience. Me-387. 

Facrory SuPERINTENDENT, Master mechanic, 
age 50. Experienced manufacturing small 
interchangeable apparatus, metal stampings, 
and automatic machinery. Well versed in 
design and construction of tools, dies, auto- 
matic tools, and machinery. Me-389. 

InpustriaL Enoinegr, B.S. degree, Lehigh 
University, June, ‘39; age 23. Interested in 
production or sales; willing to accept small 
salary in exchange for experience. Location 
open. Me-392. 

Grapuate MEcnaNnicat ENGINEER, Class 
age 23, single. Twelve months’ drafting ex- 
perience, 11 months’ shop experience; de- 
sires opportunity in field of training leading to 
an engineering position. Location preferred, 
East. Me-393. 

Saces 36, married. Specialized 
in design and sale of welded pressure vessels, 
etc. Broad engineering experience. Desires 
position as salesman in South. Me-394. 

MEcHANICAL ENGINEER, 32, married, M.E. 
degree. Two years’ production and develop- 
ment work, oil burners, valves, specialties. 
Previous 4 years’ special studies telephone 
plant. Present temporarily employed as 
valuation engineer, available immediately. 
Me-395. 

MgcHANICAL AND StrrucrurAL ENGINEER 
with over 20 years’ experience in chemical, 
copper, and rayon plant design, construction, 
maintenance, and research in States and South 
America seeks responsible position. Me-396. 

Grapuate MecHanicaL ENGINEER, 39. 
Broad experience in maintenance, steam power 
and piping, general design specializing in 


1 All men listed hold some form of A.S.M.E. 
membership. 


piping, pressure vessels, heat exchangers, 
piping specialties, mild steel, and alloys. Now 
employed. Me-397. 

MecHanicaAL ENGINEERING GRADUATE, 
honor student, 1939 graduate, age 27. Has 
had considerable experience in constructing 
and testing carburetors of own design. De- 
sires opportunity for advancement in research 
and testing. Me-398. 

Power PLant BetreERMENT ENGINEER, 45, 
single, M.I.T. graduate. Twenty years’ ex- 
perience utility and industrial plants in con- 
sulting and supervisory capacity of operation 
testing, heat balance, estimating, design, 
analysis, and construction. N. Y. professional 
engineer's license. Me-399. 

MecuaNnicaL ENGINEERING GRADUATE, 24 
years’ Diesel and gas-engine experience, largely 
as engineering executive, covering two- and 
four-cycle types; successful executive with 
thorough knowledge of Diesel design and 
operation. Me-400. 


POSITIONS AVAILABLE 


MAINTENANCE AND Propuction ENGINEER 
with at least 4 or 5 years’ experience in main- 
tenance and production field in large, modern, 
progressive plant. Company manufactures 
dimension lumber and completely machined 
but unfinished furniture; employs about 200 
workers. Must have initiative. Location, 
South. Y-4842. 

MecHANICAL oR Civit ENGINEER with ex- 
perience in incinerator work. Must be able 
to make report on, recommend, and design 
complete incinerator project. Location, New 
York, N. Y. Y-4853. 

Curer DrarrsMan, experienced, for an es- 
tablished manufacturing organization em- 
ploying large force of draftsmen. Apply by 
letter giving experience and qualifications, 
and enclosing recent photograph. Loca- 
tion, New York State. Y-4860. 

Mecuanicat ENGINEER with experience in 
general water-tube boiler design and arrange- 
ment of accessories for boilers up to 600 lb 
pressure and a generating capacity of 150,000 
Ib of steam per hour. Should also be familiar 
with A.S.M.E. code requirements, and have 
reasonable knowledge of shop practice in so fat 
as boiler fabrication is concerned. Familiarity 
with structural-steel design as applied to 
boilers and auxiliaries, together with pres- 
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sure-vessel design also required. Duties will 
be to make designs according to specifications, 
to coordinate boilers and settings and all auxil- 
iary equipment involved so that draftsman can 
prepare detailed drawings from them. Apply 
by letter giving education, age, experience, 
salary expected, etc. Location, Pennsylvania. 
Y-4861. 

Mecnanicat 35-50, to design 
and sell power-plant machinery to large 
central statinns. Must have good person- 
ality. Salary, $5000 year. Y-4866. 

Saves 25-45, graduate mechani- 
cal or electrical engineer to sell transmission 
equipment. Company manufactures trans- 
mission belts. Salary and commission. Loca- 
tion, New York, N. Y. Y-4868. 

Steam Power Prantr DrarrsMaN, not over 
45, with experience in high-pressure boilers 
(400 Ib). Location, New York State. Y- 
4880. 

Project Enoineer, not over 45, for layout 
work. Must have chemical-plant experience. 
Location, New York State. Y-4881. 

Assistant Mecuanicat graduate 
M.E. with thorough knowledge of all equip- 
ment in high-pressure power station. Must be 
able to calculate all heat balances and assist 
in layout and design. Location, New Eng- 
land. Y-4900. 

MEcHANICAL oR Civic not over 
40, with experience in building maintenance 
and also interior building construction. Ex- 
perience in large public buildings desirable. 
Salary, $4000-$5000 a year. Location, New 
York, N. Y. Y-4910. 

DesiGNer with experience in design of high- 
speed Diesel engines. Apply by letter giving 
full details of experience, etc. Location, 
East. Y-4912. 

Mecwanicat ENGInger with experience in 
construction and operation of power plants, 
both steam and electric. Will be required 
to replace 14 hand-fired boilers for two me- 
chanically fired boilers of higher capacity. 
Location, New Jersey. Y-4920. 

Propuction ManaGer, not over 45, Ameri- 
can citizen, to supervise the production of a 

(A.S.M.E. News continued on page 948) 


A.S.M.E. Calendar 
of Coming Meetings 


December 4-8, 1939 
Annual Meeting 
Philadelphia, Pa. 

May 1-3, 1940 
Spring Meeting 
Worcester, Mass. 

June 17-21, 1940 
Semi-Annual Meeting 
Milwaukee, Wis. 

September 3-6, 1940 
Fall Meeting 
Spokane, Wash. 


(For coming meetings of other or- 
ganizations see page 22 of the 
advertising section of this issue) 
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costs. And- hare te: 
you can. be sure receive 


ERE is only one way to assure maximum fuel savings 

and greatest operating efficiency . . . that is by using 

the correct thickness of the right insulation for every 
service. 


And there is one sure way to solve the problem once and 
for all... call in a J-M Insulation Engineer. Let him study 
your requirements. .. if your present insulations are correct, 

. ff “is : he’ll tell you so. If not, he will prepare a complete recom- 

$11,000 ANNUAL SAVING —In 1927, the _ mendation showing the most efficient and economical types 

regenerators and flues of this open-hearth fur- and thicknesses of insulation for every piece of equipment 

nace in a large Ohio steel foundry were insu- in your plant. Furthermore, he’ll be glad to prove just how 

lated with Johns-Manville materiats,. applied they will give you better heat or refrigeration control and 

in accordance with the recommendations of a 

J-M Insulation Engineer. The net fuel savings save you money far beyond their cost. 

every year have been more than 400% of the Back of these engineers stands Johns-Manville’s 80-year 

pet wanatenenee: leadership in the development and manufacture of insula- 
tions . . . the largest, best equipped Thermal Insulation 
Laboratory in the world . . . and a complete line of insulating 
materials in block, brick, cement and pipe-covering form for 
every temperature, for every service condition. 


Why not phone for a J-M Engineer today? His services are 
free ... and you'll find one or more in every large city through- 
out the country. Or, for complete details on J-M Insulating 
Materials, write for Brochure IN-55A. Address Johns- 
Manville, 22 East 40th Street, New York, N. Y. 


FUEL, INCREASING Joh ns-Ma anvi il le 


- —This power plant is typical of hundreds 
all over the country that are saving thou- 
sands of dollars in fuel annually because 
__all their equipment and piping is cor- 

rectly insulated with the right types and for every temperature + ee . for ae service conden 
_ thicknesses of J-M Insulations. 
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machine shop doing high-precision work. 
Should be engineer either through thorough 
experience, or graduation from recognized 
technical school, and have served his time as a 
machinist. Must be well versed in use of ma- 
chine tools and latest developments in machine- 
tool field, and acquainted with modern pro- 
duction methods. Will be required to super- 
vise machine shop employing approximately 
100 workers, and will be responsible for heat- 
treating and electroplating divisions. Loca- 
tion, New York, N. Y. Y-4926. 

GeNneRAL ForEMAN OR SUPERINTENDENT 
for machine shop engaged in building special 
automatic production machines for variety of 
products; also assembling and filling machines 
of all kinds. Must be able to prove outstand- 
ing mechanical ability and must have good 
technical background. Location, New Jersey, 
Y-4937. 

Facrory Manacer, 40-50, for plant manu- 
facturing steel furnaces for coal, gas, and oil 
firing, furnace and winter air-conditioning 
units for residences, furnace cabinets, furnace 
pipe and fittings, humidifiers, and accessories. 
Production departments consist of steel shop 
for fabricating steel furnaces in gages from 
No. 4 to No. 16, cabinet shop, sheet-metal 
shop, machine shop, assembly shop, and gray- 
iron foundry. Will be given full responsibility 
for all phases of production and purchasing, 
including factory personnel matters, cost re- 


duction, and the purchase of all factory mate- 
rials at proper costs, scheduling purchased 
parts to arrive in accordance with production 
schedule, and have experience in all of these 
duties. Should be able to organize and super- 
vise work of others. Knowledge of account- 
ing desirable, but not essential. Location, 
East. Y-4948. 

Sates REPRESENTATIVE to sell services of 
large firm of consulting engineers to industrial- 
ists, utility officials, etc., in southern New 
England. Apply by letter giving age, educa- 
tion, engineering and selling experience, refer- 
ences, salary desired. Salary plus commission; 
also traveling and living expenses. Y-4961. 

Generat Foreman, 35-45, with practical 
machine-shop experience. Company deals 
in sheet-metal machinery, power presses, 
rolling-mill equipment, etc. Salary, about 
$4000 year. Location, New England. Y- 
4963. 

Mecuanicat ENGINEER tO act as assistant 
to operating manager of large company. Must 
be able with help of three draftsmen to carry 
out in detail engineering problems, and must 
be interested in and capable of handling 
operating problems, including design of work- 
ing schedules, cost, and labor statistics. 
Should have initiative. Experience in con- 
struction would be desirable. Salary to 
start, $300a month. Location, Middle West. 
Y-4969C. 


Candidates for Membership and Transfer 
in the A.S.M.E. 


HE application of each of the candidates 

listed below is to be voted on after Decem- 
ber 26, 1939, provided no objection thereto is 
made before that date, and provided satisfac- 
tory replies have been received from the re- 
quired number of references. 

Any member who has either comments or 
objections should write to the secretary of 
The American Society of Mechanical Engineers 
immediately. 


KEY TO ABBREVIATIONS 


Re = Reelection; Rt = Reinstatement; Rt & 
T = Reinstatement and transfer to Member. 


NEW APPLICATIONS 
For Member, Associate, or Junior 


Bexitz, Water B., Jr., Baltimore, Md. (Rt) 

Borer, Earre G., Philadelphia, Pa. 

Boyan, D., Des Moines, 

Carter, J. H., St. Louis, Mo. (Rt) 

Cornwe tt, Wo. A., Council Grove, Kan. 

Couzins, Newton W., Berkeley, Calif. 

Creicuton, Granam A., New London, Conn. 
(Re) 

Dana, M. M., Arlington, Va. 

Drerer, Frepx. A., Springfield, Mass. 

Donnetty, Gro. E., New York, N. Y. 

Eruarpt, Wacter L., Beverly, N. J. 

FRANKEN, Tuomas L., Cincinnati, Ohio 


Futier, Wo. R., New York, N. Y. 

Gitman, R. E., Brooklyn, N. Y. 

Gorg, Joun C., New Brighton, Pa. 

Joun, 2Np, Huntingdon Valley, Pa. 

Gruca, Watter, East Chicago, Ind. 

Gurvitcn, J. E., Springfield, Mass. 

Hansen, Meruin, Waterloo, Iowa 

Hotrang, Tueo. K., Aruba, N. W. I. 

Jonzs, Ernest, Toronto, Ont., Canada 

Kigrer, Paut W., New York, N. Y. 

Kin, Micuart, Garfield, N. J. 

Levin, Bernarp S., Philadelphia, Pa. (Re) 

Lissy, J., Richmond Hill, L. I. 

Lyman, Tueo. B., Berkeley, Calif. 

MacCuesney, H. Gornon, Peru, S. A. 

Macrarzang, Geo. F., Great Kills, S. I. 

Maunoney, Martin J., San Francisco, Calif. 

Mirtcuett, A. R., New York, N. Y. 

Emerson Dzs F., Philadelphia, Pa. 

Opatowsk1, I., Minneapolis, Minn. 

Puostey, Wa. H., Michigan City, Ind. 

Rrepe, Peter M., Buffalo, N. Y. 

Sarrzer, B. H., Gettysburg, Pa. 

Sgaton, Laurence F., Lincoln, Neb. (Rt) 

D. J., Danville, Ill. 

Sperry, Artaur G., Hollis, L. I. 

Statrery, Rost. O., Webster Groves, Mo. 
(Re & T) 

Sreicerwatt, Rost. W., Pittsburgh, Pa. 

Sturm, G., New Kensington, 
Pa. 
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WerLanp, Epw., Milwaukee, Wis. 
Weiser, Earte P., Portland, Oregon 
Wetter, Perry R., Philadelphia, Pa. 


CHANGE OF GRADING 
Transfers to Fellow 


Exseraian, R., Philadelphia, Pa. 
Trainer, J. E., Akron, Ohio 


Transfers to Member 

CataLano, AntHony V., Richmond Hill, L. I. 
Doyte, W. L. H., Peoria, Ill. 

Fo.ey, Gienroy B., Ridlonville, Maine 
Hirscn, Cuas. E., Billings, Mont. 
Leutwiter, L. G., Greeneville, Tenn. 

Mu tuican, Paut B., New York, N. Y. 


Transfers from Student-member to Junior, 6 


Necrology 


HE deaths of the following members have 
recently been reported to the office of the 
Society: 


Anperson, Henry Cray, October 14, 1939 
Barnes, Wiit1aM O., September 8, 1939 
Bartu, Cart G., October 28, 1939 
Crark, A. M., February 10, 1939 
Humpnurey, Artuur L., November 1, 1939 
McCurntock, A. P., October 6, 1939 
Metcuer, Cuarzes W., June 29, 1939 
Smit, A. Parker, October 8, 1939 
Sounr1za, October 10, 1939 
Sweetser, W. J., October 16, 1939 
Viatt, W. A., October 24, 1939 


A.S.M.E. Transactions 
for November, 1939 


HE November, 1939, issue of the Transac- 
tions of the A.S.M.E. contains the follow- 
ing papers: 

Lignite—a Grate-Fired Fuel of the Future in 
the Southwest, by C. J. Eckhardt, Jr. 

By-Product Fuels in the Steel Industry, by 
E. G. Fox and W. B. Clemmitt 

The Characteristics of Atmospheric-Type 
Burners When Used With Natural Gas, by 
E. D. Howe and H. G. Johnson 

Burning Pulp-Mill Waste From Sulphite 
Mill, by Grover Keeth 

Bagasse Furnaces, by E. W. Kerr 

The Effect of Preparation on Ash Fusibility 
as Revealed by a Study of Selected Illinois 
Coals, by L. C. McCabe and O. W. Rees 

Burning Various Types of Oil-Refinery Fuels, 
by A. L. Wilson 

The Analogy Between Fluid Friction and 
Heat Transfer, by Th. von Karman 

Mechanical Purification of Steam Within 
the Boiler Drum, by M. D. Baker 

Fundamental Relationships in the Design of 
Cooling Towers, by G. R. Nance 

Boiler-Plant Performance With Natural-Gas 
Firing, by F. G. Philo 

Power and Steam Plants for Oil-Refinery 
Service, by C. E. Steinbeck 
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its bearings, too! 


@ The high speeds, extreme accuracy and fine quality of workman- 


ship for which the Pratt & Whitney Jig Borer is built, may be 
achieved only through insistence on precision manufacture at every 
step. That also is true of the 28 New Departure ball bearings used 
in the model 2-A above, including the ultra-precision bearings on 
the main spindle. Where great accuracy must not only be secured, 
but retained throughout years of service, New Departure forged 
steel precision ball bearings are increasingly the choice of builders 
of fine machines. 


New Deperture, Division of General Motors, Bristol, Connecticut. 
2832 


NEW DEPARTURE 


THE FORGED STEEL BEARING 


MECHANICAL ENGINEERING, December, 1939, Vol. 61, No. 12. Published monthly by The American Society of Mechanical Engineers, at 20th and Northampton Sts., Easton, Pa. Editorial and 
Advertising departments, 29 W. 39th St., New York, N. Y. Price 60c a copy, $5.00 a year; to members and affiliates, 50c a copy, $4.00 a year. Postage to Canada, 75c additional, to foreign 
countries $1.50 additional. Entered as second-class matter December 21, 1920, at the Post Office at Easton, Pa., under the act of March 3, 1879. Member of the Audit Bureau of Circulations 
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NOTHING 
WASHER 
WILL HERE 


The world’s toughest job... keeping a 
rail joint tight! A mere temporary “biting 
hold” on the nut is wholly inadequate. 


From the toughest jobs to the lightest 
assemblies, maintaining adequate pres- 
sures on bolt and nut thread surfaces is 
the one and only means which will keep 
bolted parts tight. So-called locking 
devices, having only a temporcry biting 
hold to prevent backward nut move- 
ment, are useless. They cannot compen- 
sate for initial causes of looseness: bolt 
stretch; wear of contacting surfaces; 
breakdown of rust, scale or paint. That 
function is exclusive in Helical Spring 
Washers. “Only a Spring Washer has long 
range Live Action!” The fact that Spring 
Washers are selected for the “world’s 
toughest job,” is your assurance that they 
are the only safe device for holding bolted 
assemblies tight. “Better be Safe than 
Sorry” ...specify Helical Spring Washers. 


SPRING WASHER INDUSTRY 
616 Wrigley Bldg. ¢ Chicago,Ill. 


ONLY A SPRING 
LIVE 
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GRIPPING 


about 


BRA 


SELF-LOCKING HOLLOW SET SCREWS 


WITH THE KNURLED POINTS— 


: THEY HOLD TIGHT 


THEY CAN’T VIBRATE LOOSE 


; THEY PREVENT BREAKDOWNS 


These advantages mean that you can 
now be sure of every set screw doing 
its job no matter what the vibration 


: THEY AVERT ACCIDENTS 


or operating conditions. ‘“Unbrako”’ 
Self-Locking Knurled Set Screws sim- 


Self- 
Locking 
Square-Head 
Set Screw, 
too! 


The Square-Head 
Set Screws used and 
liked by industry for 
years also can be had 
now with the automatic self-locking 
feature provided by the knurled cup 
points. And, like the Knurled Point 
Set Screw, they hold tight—yet are 
easily removed with ordinary tools, 
and used over and over again. 


Get Bulletin! 


Fig. 1646 
Pat. App. for 


ply can’t unwind themselves once 
they are tightened in the normal 
manner. Ingenious knurling on the cup points automatically and 
permanently locks them in place. Yet these screws can be easily 
removed for adjustment if desired and reused again and again, 
indefinitely. 


These are a real answer to breakdown problems. . . proved by tests 
and usage in hundreds of mills and under all conditions. 


The coupon below is your passport to incorporating these advantages 
in your own equipment. Rip it out, fill in and mail it NOW! 


STANDARD PRESSED STEEL Co. 


BRANCHES JENKINTOWN, PENNA. BRANCHES 
BOSTON CHICAGO 
DETROIT ST. LOUIS 

INDIANAPOLIS BOX 668 SAN FRANCISCO 


Send me samples and all the facts about 


“UNBRAKO” Self-Locking Hollow Set Screws. 


{] “UNBRAKO” Self-Locking Square-Head Set Screws. 
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GENERAL VIEW of Steel Tank & Pipe plant at Portland, Ore- 
gon. This plant is Texaco lubricated throughout. 


Texaco Dealers invite you to tune in The Texaco Star Theatre — a full hour 
of all-star entertainment — Every Wednesday Night — Columbia Network 
— 9:00 E.S.T., 8:00 C.S.T., 7:00 M.S.T., 6:00 P.S.T. 


XPERIMENTING to find ways for increasing 

the output of its large plate planer, the 

Steel Tank & Pipe Co., Portland, Oregon, hit 
upon this happy solution. 


By changing the lubrication of the lead-screw 
to Texaco Crater Compound they were enabled 
to take heavier cuts and increase the speed thus 
practically doubling out put. 

Texaco Crater Compound provides a viscous, 


tenacious lubricating film that doesn’t squeeze 


out of place, but adheres to metal surfaces, pro- 


tecting against friction and corrosion. 


Experienced Lubrication Engineers, trained 
in the selection and application of Texaco 
Crater Compound, will be glad to demonstrate 
that savings can be made with Texaco Per- 
fected Lubrication. 


For prompt engineering service and deliveries, 
phone the nearest of our 2279 warehouses in 


the U. S., or write: 


The Texas Company, 135 East 42nd Street, 
New York, N. Y. 


TEXACO COMPOUND 
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“PREVENTIVE MAINTENANCE 


keeps our piping costs down. 


CTUALLY, it’s nothing new — many hundreds of 
plants are doing it every day. It’s just a matter of 
using good foresight when you're buying valves and fittings. 
Preventive Maintenance is simply this: It means for- 
tifying your piping with extra resistance to the stress 
and strain of service conditions. There lies your great- 
est assurance of dependable flow control at minimum 
cost. And it means making sure that your piping 
equipment is right for the job to be done—right for 
the safety required. 

Whether your plant is small or large—with Crane 
valves and fittings you can carry on a successful pro- 
gram of Preventive Maintenance. That’s because in 
Crane-Quality you get the finest development of de- 
sign and materials in flow-control equipment. And in 


NATION-WIDE SERVICE THROUGH BRANCHES AND WHOLESALERS 


the Crane line of over 38,000 items is exactly the one 
you need for efficient and economical piping in every 
application in your system. 

Just as he has helped others, your Crane Repre- 
sentative will gladly work with you. Through him, 
Crane’s vast experience in solving industry’s piping 
problems is applied to your individual case. Back of 
him, at your service, are Crane’s extensive resources 
of technical knowledge, Crane’s elaborate research 
and plant facilities. 

If you now have a piping problem that’s giving you 
headaches, then get started now on a Preventive Main- 
tenance program. You'll save many dollars—you'll 
have peace of mind. Call your Crane Representative 
today. He is ready to serve you. 


CRANE CO., GENERAL OFFICES 
836 S. MICHIGAN AVE., CHICAGO 
VALVES © FITTINGS © PIPE 
PLUMBING + HEATING + PUMPS 


IN ALL MARKETS 
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WELDED 


QUICKER 

OELIVERY— 

_ SEE how welded de 

signs cut ction time. © 

For example, P of Yoder 

cold roll forming machines are pre. 
to 12 to 18-days with former constritcs 


Cost of finished welded base equals cost of 


IMPROVED APPEARANCE-~SEE how tools 
have been improved in appearance as well 
as in performance with welded steel con- 
struction. Example: This new model South 
Bend Lathe on welded steal Bench, 


44 


REDUCED WEIGHT—SEE how welded 
steel has reduced the weight of tools and 
made them more rigid and practically 
unbreakable. This Wallace Bender 
weighs 736 lbs. as compared to 1250 lbs. 
for the former construction, cutting 
shipping costs and simplify- 
ing installation. 


LOWER COST—SEE how welded designs steel ce 
such as this Doall Metalmaster give with We IMPROVED PERFORMANCE—SEE how rigid, 
buyer better machines at less cost. «all ases OF one-piece, all-welded frames of ma 
This all-welded machine sells for 33% «enced service: performance. This frame of a 
fess, weighs 25% less and has 2" at yOu ben: heavy 
capaci previous loads with minimum 2 Nn, Sa power 


THE LINCOLN 


‘DEPT. T -641, CLEVELAND, ONI0 © Largest Manufacturers of Are Welding Ecuipment in the Woyld , 
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FAST HEATING BUT 
NO OVERSHOOTING IN 
MICROMAX CONTROL 


Taking charge once every five 
minutes of a fresh furnace-load of 
light metal stampings, the Micromax 
Electric Control equipment shown 
below relieves operators of all super- 
vision of the heating and leaves 
them nothing to do but load the 
furnace cars and slide them into the 
furnace when the Micromax-actu- 
ated lamp comes on. 


Changes in weight of load, changes 
in fuel pressure, 
and all other varia- 
bles are autornati- 
cally compensated 
for and cannot 
affect the heating. 


Parts peing an- 
nealed are destined 
for subsequent 
stamping and deep- 
drawing opera- 
tions, and the an- 
neal is so uniform 
that rejects due to 
heat-treatment are 
almost unknown. 


Any other fuel- 
fired furnace — 
car-bot- 
tom, or continuous 
belt-fed—could use this identical 
Micromax Control, without removal 
or addition of a single part. And 
temperature would 
be held as closely as 
furnace design and 
construction per- 
mit. Any plant 
can standardize on 
Micromax Control, 
for the protection 
of product quality 
and reduction of 
manufacturing 
costs. Catalog N- 
OOB, ‘‘Micromax 
Electric Control’, 


Control is directed and 
temperature recorded 
by Micromax-equipped ba tc h . 

panel. 


> Fuel and air valve to 
explains the Con- furnace, and Micromax 

Electric Control] valve- 
trol, and our en- dstve. 


gineers are always 
ready to help you apply it. 


New Catalog of Lab Instruments 


All L&N laboratory and test 
potentiometers, bridges and acces- 
sories, as well as all our other high- 
precision laboratory instruments, are 
briefly described and priced in our 
condensed Catalog E, just published 
for the first time. A copy will be 
sent on request. 


Jri Ad EN-0600A(1) 
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THE PROBLEM: 
To Hold Zinc at 


Constant Temperature ) 


THE SOLUTION: 


Careful Operation Plus 


and Vaive Drive 


It’s Easier to Put Zinc on Steel 
When Micromax Controls Its Temperature 


Because correctness of tempera- 
ture is now a “must” for first-rate 
galvanizing, a_ pipe-fittings plant 
recently put the temperature-control 
problem squarely up to Micromax. 
And Micromax is making the work 
easier, in at least 3 ways: 


1. Workmen and foremen can read 
temperature, at any time and from 
any distance within the room. Even 
men who can’t sign their names can 
tell temperature by the clock-like 
dial. Everyone is completely in- 


formed. 


2. Control is extremely accurate 
because the micro-responsiveness of 
the Micromax instrument is carried 


Write For Catalog N-33A, 


through directly to gas and air 
valves. Never moving widely, these 
valves are nevertheless almost con- 
stantly in slight motion—just as 
though the foreman himself were 
operating them to head off temper- 
ature swings and keep them headed 
off. 


3. Little service attention—ridicu- 
lously little—is required, and neither 
repair parts nor adjustments have 
been needed. 


Any furnace, burning any fuel, 
can have these same advantages 
from an identical Micromax Con- 
troller. You can standardize on 
Micromax. 


‘‘Micromax Pyrometers’’ 


LEEDS & NORTHRUP COMPANY, 4963 STENTON AVE., PHILA., PA. 


MEASURING INSTRUMENTS TELEMETERS 


LEEDS & NORTHRUP 


AUTOMATIC CONTROLS 


HEAT-TREATING FURNACES 
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Measure— BALANCE 


_ ELECTRICALLY 


OW simple would you say it is to balance a 

§0-ton alternator rotor moving at 3600 rpm until 
its vibration is less than three ten-thousandths of 
an inch—or one-tenth the diameter of a human hair? 
Not very, you say? Well, a little while ago you may 
have been right. Today you're wrong. 


For while heretofore the balancing of large rotating 
machines was a long, drawn-out procedure, perhaps 
requiring the removal of the rotors from the ma- 
chines, now there is a portable G-E instrument that 
does the job simply, quickly, and under actual oper- 
ating conditions. And on a 20,000-kva synchronous 
condenser, for example, balance can be achieved 
with as few as three runs—which is a far cry from the 
100 to 170 trials which were frequently necessary 
before. 


In simple terms, the balancer consists of a hand-held 
sine-wave alternator, a vibration pick-up, and an 
instrument. These provide the essential measurements, 
which are made both before and after trial weights 
have been placed in chosen balancing planes. By 


HEADQUARTERS FOR 


ENERAL 


ELECTRICAL 


interpretation of the facts thus obtained, almost 
perfect balance of the machine can be achieved. 


Here, then, is another portable, precise, electric 
instrument for the measurement of a nonelectrical 
quantity. It joins the ranks of G-E instruments de- 
veloped to measure the surge of lightning, the trickle 
of electrons in a vacuum—instruments to analyze 
color exactly and to unscramble and measure sound 
waves. 


The contributions of G-E engineers to its develop- 
ment were made possible by years of research and a 
half-century of experience in every field of electrical 
endeavor. And yet they represent no more dramatic 
achievement, really, than that of providing accuracy 
and dependability in the complete line of G-E in- 
struments for the measurement of electrical quantities 
—current, voltage, resistance, watts, frequency, 
power-factor—in dozens of styles, indicating and 
recording, and in ratings to fill every need. That's 
why, if your problem involves measurement, you 
should remember General Electric, Schenectady, 
New York. 


MEASUREMENT 


ELECTRIC 
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JACOBS 


MODERNISM brings new customers and new profits to rail- 
roads. Typical is the “Broadway Limited,” leader of the 
Pennsylvania’s fleet of nine new streamliners. From car truck 
frames of Nickel alloy cast steel to Nickel-copper-molybdenum 
steel roofs, Nickel saves weight, lengthens service life and 
pushes down cost per mile and cost per year. 


WHETHER you're hauling extra fare passengers, or 
doing precision machining — Nickel can make each 
ounce, each inch of metal do more work at lower 
cost per year. 
Nickel, alloyed into steels, irons or non-ferrous 
‘metals, provides improved mechanical properties. 
The heightened abilities of Nickel alloyed materials 
cut rejects during production, lower machining costs, 
and increase profits by lengthening service life. For 
specific information about money-saving applica- 
tions of Nickel in your industry, please address your 
inquiry to the address below. 


REJECTIONS CUT 75% —“Since using Nickel steel (SAE 
4615) rejects due to warpage in heat treatment have dropped 
75%,” says Jacobs Mfg., Co., Hartford. “This Nickel-molyb- 
denum steel provides required hardness and toughness in drill 
chuck jaws, plus added core strength to prevent bending or 
breaking. Nickel alloyed chucks stay accurate—assure accurate 
boring and machining.” 
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BOTH LIGHT 


By no means least among the advantages of modern 
materials is the opportunity they afford the designer 
of matching more closely the service requirements of 
the job. 

For example, Carbon-Molybdenum steel effectively 
meets the necessities of oil refining reaction cham- 
bers where temperatures are not over 1000 degrees F. 
and corrosion is not a factor. 

First, its creep strength is so much superior to 
that of carbon steel that sections can be greatly re- 
duced—resulting in a weight saving of approximately 
40 per cent. 


PRODUCERS OF MOLYBDENUM BRIQUETTES, 


Clima 
500 Fi 


AND TIGHT 


Second, it is readily weldable—so sound, pressure- 
tight joints can easily be made. 

The net result is that Carbon-Molybdenum steel 
proves an ideal material for the construction of com- 
paratively inexpensive, yet efficient and long lived 
vessels — when requirements are within the limits 
stated. 

To assist you in checking your own material spe- 
cifications we have prepared an authoritative tech- 
nical booklet, “Molybdenum in Steel”, which is sent 
free on request to interested production executives 
and engineers. 


FERRO-MOLYBDENUM, AND CALCIUM MOLYBDATE 


k City 


MECHANICAL ENGINEERING 


DECEMBER, 1939 - 


ap 
|: 
7 
ie 
‘a 


*Keep Informed 


Announcements in this section are supplied by current advertisers in 
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Space is restricted to these advertisers. 


© NEW EQUIPMENT 
@ BUSINESS CHANGES 


Available literature may be secured by addressing a request to the Advertising Department of MECHANICAL ENGINEERING 
or by writing direct to the manufacturer and mentioning MECHANICAL ENGINEERING as a source. 


NEW EQUIPMENT 


Cochrane Meter Fits Board 
in Special Round Case 

After laying out and fabricating the 
panelboard, a large central power station 
found that insufficient space had been pro- 
vided for a standard electric flow meter to 
measure condenser cooling water. The only 
space available did not permit use of a meter 
having a case diameter greater than 141/, 
inches. 


Although the standard Cochrane Corp. 
electric flow meter is mounted in a rec- 
tangular 16 X 17!/:-inch case, the design 
and construction of the internals readily 
lent themselves to installation in the smaller 
round case. The mechanism is the same 
as the standard meters described in publica- 
tion 2096. 

This particular electric flow meter mea- 
sures flow of circulating water to a conden- 
ser in thousands of gallons per minute with a 
maximum range of 70,000 gallons per minute. 
Indicating, recording, and integrating flow 
meters—both mechanical and _ electrical 
types—are available for measuring flow of 
steam, liquids, and gases under a variety of 
conditions. Write Cochrane Corp., 3142 
N. 17th St., Philadelphia, Pa. 


New Hancock Valve 


The Hancock 
Valve Division of 
Manning, Maxwell 
& Moore, Inc., 
Bridgeport, Conn., 
announces a revo- 
lutionary type of 
steel valve called 
the Hancock “‘No- 
Bonnet - Joint” 
Valve. 

This unique new 
valve has been de- 
veloped to end leak- 
age thru the gasket 
joint between the 
valve body and 
bonnet at elevated pressures and tempera- 
ture. It does this because there is no joint. 
This feature is of particular interest to the oil, 
chemical and other industries handling ex- 
plosive fluids where the hazard of leakage 
thru a bonnet gasket might be dangerous. 


The Hancock “No-Bonnet-Joint” Valves 
are made for pressures up to 2500 pounds at 
1000° F. 

The makers state that this new valve 
weighs less than a fourth as much as a con- 
ventional bolted-bonnet valve of the same 
size and pressure rating. 

When a “No-Bonnet-Joint’’ is welded in 
the line, the only joint is that of the stuffing 
box for the stem. The valve may be easily 
disassembled in the line for regrinding. 

he manufacturer claims that the annoy- 
ance of leakage thru the threads between the 
valve seat ring and the valve body can never 
occur in this new Hancock Valve. For it has 
no threads—its Stellite seat is welded onto 
the valve body and is an integral part of it. 
The valve disc is also heavily Stellited to re- 
sist wire-drawing and wear. 

“No-Bonnet-Joint” Valves are made in one 
basic size and then tapped, or bored for weld- 
ing, for 1/2”, 8/,”", and 1” pipe. This simpli- 
fication cuts, by two-thirds, repair part and 
maintenance parts stocks and yet takes care 
of 90% of the small valve requirements on 
any high pressure industrial job, the builders 


state. 
K & E Offers 
American Made Drawing Instruments 


American made drawing instruments, de- 
veloped for “‘straight line” production, are 
now in manufacture at the Hoboken, N. J. 
plant of Keuffel & Esser Co. 


The new instruments are called ‘‘Minusa,” 
a name made by contracting ‘“‘Made in U. S. 
A.”—They have a slender “rounded taper” 
construction, designed to produce excellent 
balance and a maximum of strength. Use 
of a special hard rolled nickel silver stock 
lends unusual rigidity to compasses, dividers 
and springbows. Careful hand fitting of all 
moving parts insures smooth, even action. 

Except for the hand fitting operations, 
Minusa instruments are made by modern 
machine production methods throughout—a 
new technique that is said to represent a 
distinct engineering achievement. For over 
a century most of the drawing instruments 
used in America have been imported from 
Europe, where they are still virtually made 
by hand. Previous attempts to transplant 
the industry have followed European methods 
closely, producing excellent instruments, 
but at costs far higher than those of European 
manufacture, even after duties and freight 
have been considered. To develop modern 
machine methods that would actually im- 
prove on hand operations is said to have re- 
quired detailed study by the manufacturer 
over a period of many years. 


16 - DeceMBER, 1939 


Although the first sets are already in the 
hands of key dealers and volume production 
is now under way, until manufacturing facili- 
ties can be extended, Minusa instruments 
will be offered in complete sets only. Single 
exception is the large ruling pen, available in 
unlimited quantities. The complete ten 
piece set bears a list price of $25.00. 


G-E Are Welding Saves Manufacturer 
$2400 in Rebuilding Dies 


A mid-west manufacturer was recently 
confronted with the necessity of either 
building two new dies to conform with an 
improved product design or revamp his 
existing dies. New dies would cost $2800 
and would require eight weeks to build. 
To save this time and expense it was de- 
cided to have Atomoweld Co. rebuild the 
old dies, using a General Electric atomic 
hydrogen arc welder, previously purchased 
from Machinery & Welder Co. of Chicago. 
The dies were completely rebuilt in three 
weeks at a cost of only $400—a saving of 
$2400 for the manufacturer. 

The cost of rebuilding the dies included 
annealing the dies for welding, the welding 
operation, machining and normalizing to 
remove strains, recarburization to harden the 
metal, and polishing. Using atomic hydro- 
gen welding for this type of work, metal of 
the same carbon content and chemical analy- 
sis as the die material can be added, and the 
shielding action of the hydrogen atmosphere 
prevents the formation of impurities during 
the welding operation. The built-up area 
showed the same grain structure and hard- 
ness as the rest of the die. 


New Mercury-Are Light 
Blue Print Machines 


A completely new type blue print machine, 
embodying as a major improvement the use 
of the Hanovia Chemical & Mfg. Co.’s new 
high pressure mercury quartz lamp, will be 
ready for announcement shortly after 
January Ist, according to officials of the 
Charles Bruning Co., Inc., 100 Reade Street, 
New York, N. Y. 


In view of tests showing that this new light 
source overcomes the disadvantages inherent 
to carbon arcs, Bruning officials say that the 
new Hanovia lamp will replace carbon arcs in 
blue print machines. They point out that 
the new Hanovia high-pressure mercury 
quartz lamp should not be confused with the 
ordinary low pressure mercury tube used for 

Continued on Page 18 
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feature in the event that heating 


be removed. This is a desirable 
surfaces should be a 


The large illustration shows the ease 
with which heating elements may 


sted to meet 


dju 


a change in operating conditions. 


size and the type 


The number, the 


of surface of the elements may be 


varied to cover a wide range of 


operation. 


Where operating conditions re- 


sult in occasional low temperatures 


a double sec- 


ting elements facilitates 


that cause corrosion, 


tion of hea 


accessibility for inspection and re- 


in the most economic 


placements 


manner 


THE AIR PREHEATER CORPORATION 


Under the Management of THE SUPERHEATER CO. 


A-1344 


New York, N. Y. 


60 East 42nd Street 
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illumination and adapted to small, slow- 
speed blue printers. The Hanovia Chemical 
& Mfg. Co. guarantees a lamp life of at least 
1,000 hours without any appreciable diminu- 
tion of light volume during the life of the 
lamp. 

Tests runs on a model of the new Bruning 
Mercury Blue Print Machine have been 
made at a speed of 20 feet per minute from 
new pencil and ink tracings using medium 
speed blue print paper—a speed not ap- 
proached by most carbon arc machines. 

This new quartz lamp gives positive, uni- 
form distribution of light to the entire print- 
ing surface without flickering and eliminates 
the necessity of changing and trimming car- 
bons. The current consumption of the new 
mercury printer is only !/; that of a carbon 
arc machine of equal capacity. 

In addition to the Hanovia lamp, the new 
Bruning machines will embody many 
mechanical innovations in safety, improved 
feeding speed control, drive, elimination of 
tracing slippage and wear, which will assure 
easier, faster and more economical operation 
and improved printing results. The first 
machine of this line will be available about 
January Ist and is designed to sell under 
$1000.00, Bruning officials state. 


New Type Low-Current Arc Welder 
Announced 


Allis-Chalmers Mfg. Co., Milwaukee, Wis- 
consin, has come out with a novel design of 
low-current electronic arc welder for precision 
work. This so-called Weld-O-Tron unit can 
be used to weld with currents as low as 5 
amperes, using newly developed !/3” and 
3/4” electrodes. Steels, stainless steels, and 
other metals lighter than approximately 18 


gauge which hitherto could not be welded 
satisfactorily without seriously burning the 


metal and destroying many of its vital proper- 
ties, can now readily be welded. As a result, 
this new equipment is said to be applicable 
to many types of work previously considered 
too small or too light in construction for 
anything except riveting, spot welding, braz- 
ing or even soldering. It is stated that sheets 
as thin as 0.010”, or approximately 32 gauge, 
can be handled without any difficulty. 

The heart of the Allis-Chalmers portable 
Weld-O-Tron electronic arc welder is a mul- 
tiple tube polyphase mercury vapor rectifier 


unit. It makes use of the newest type of 


rectifier tubes, specially developed for this 
equipment. The unit combines light weight, 
long life, and absence of rotating parts with 


For Steam «+ Air 


SWIVEL 


BARCO 


SWIVEL JOINTS 
for All Hydraulic Machinery 


Permit 360 degree Swivel movement with no tendency to bind 
where slight irregularities are encountered. 


Gas + and Other Fluids 


Send us your... 
Hydraulic Joint Problems 
Specify Pressure and 

y Temperature Involved 


BARCO MANUFACTURING CO. 


Winnemac Ave., CHICAGO, ILL. 
In Canada—The Holden Co. Ltd. 


Swivel 7S-8BS 
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the advantages of both a-c and d-c arc weld- 
ing. The readily accessible controls and 
terminals are of the dead front type, and are 
located on the control panel. Two of them 
are simple two-way switches, one for current 
range selection, the other for reversing polar- 
ity of the tube terminals. A hand wheel, with 
easily readable dial, provides fine adjustment 
of the welding current. According to the 
Company, a constant current characteristic 
has been given to the Weld-O-Tron which 
makes the arc easy to start, easy to hold and 
which produces the optimum heat conditions 
at the weld. The same characteristics are 
obtained from minimum to maximum cur- 
rent settings. 

The new Weld-O-Tron unit now being 
offered, and more completely described in 
Bulletin B-6049, was evolved to handle some 
of the Company’s own intricate work for 
which there was no suitable machine on the 
market. 


Laboratory or Experimental Oven 


The Kirk & Blum Manufacturing Co. fab- 
ricators of all sheet metals, and designers, 
builders and installers of Industrial Ovens, 
Dust and Fume Control Systems, Pickling 
and Plating Equipment, etc., announce a 
small oven for laboratory and experimental 
work. This oven is specially made to meet 
individual requirements. It is for tempera- 
tures up to 700 degrees F.; is electrically 
heated and automatically controlled, being 
equipped with an automatic timing device. 


Some of the reasons, according to the 
manufacturers, for the use of this oven are: 
it provides an economical means for experi- 
menting with and testing materials and 
processes; it permits better control of and 
closer check on manufacturing processes; 
it assists greatly in the improvement of 
products. 

Interesting details on this special K & B 
Laboratory or Experimental Oven, as well as 
full facts concerning complete K & B Engi- 
neering Service, will be mailed upon request 
by the Kirk & Blum Manufacturing Co., 
2871 Spring Grove Ave., Cincinnati, Ohio. 


Air Conditioning 
Rents Office Building 
New Orleans, La. (SPECIAL)—Oc- 
cupancy of four office buildings in this city 
rose from 72.4 per cent to 27 per cent after 
air conditioning was installed, according to a 
Continued on Page 20 
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“No, Cora, | have been feeling rotten. | think it’s 
those fumes at the plant.” 


Sturtevant Exhaust System for 
cyanide tank, 


Sturtevant Grinder Exhaust System 
for carrying off emery and steel dust 
from grinding operations. 


HEALTH HAZARD such as this calls for 
action. Delay is likely to result in sad 
and costly consequences. 


No matter whether your problem is one of re- 
moving fumes, dust, steam, or excess heat— 
Sturtevant can design a system for you which 
will effectively remedy the trouble. 


Sturtevant Dust and Fume Removal Systems 
offer you many advantages. They assure you 
of a system exactly suited to your particular 
requirements—skilfully engineered—backed up 
by over 75 years of air engineering experience. 


Write, briefly explaining your problem, and 
your inquiry will receive immediate attention. 


B. F. STURTEVANT COMPANY 
Hyde Park, BOSTON, MASS. _ Branches in 40 Cities 
B. F. Sturtevant Company of Canada, Ltd. 

Galt, Toronto, Montreal 


urievan 


REG.U. S. PAT. OFF 


FOR DUST AND FUME REMOVAL | 


Centrifugal Fans 
A wide variety of 
types and sizes for 
exhausting or blow- 
ing service, includ- 
ing high pressure 
fans. Belt, motor, or 
turbine driven, 


Air Washers 

Made in several types 
and wide range of 
capacities to meet 
varying requirements 
in cleaning, cooling, 
dehumidifying, and 
humidifying air. 


Air Conditioning 
Individual units of 
equipment or com- 
plete central systems 
for maintenance of 
desired temperature 
and humidity in in- 
dustrial air condi- 
tioning. 


Drying Equipment 
A wide variety of 
equipment for indus- 
trial drying in con- 
nection with textile, 
rubber, wood, leath- 
er, chemical, food, 
ceramic, and many 
other products. 


Corrosion Resisting Fans 


Rubber- coated and 
special metal alloy 
fans for acid fume 
exhaust service. Belt, 
motor or turbine 
driven, 


Axiflo Pressure Fan 


Can overcome resist- 
ance of ducts, filters, 
prevailing winds, 
etc., up to 1/4 in. 
water gauge, and 
possesses mechanical 
efficiency of over 
79%. 11 sizes rang- 
ing from 18 to 60in., with capacities 
up to 75,000 c.f.m. Furnished with 
either belt or motor drive. Wheel of 
acid-resisting cast aluminum. 


Suspended Speed Heaters 
Propeller fan type, 
tor wall or ceiling 
installation. Fin type 
heating element. 
For steam pressures 
up to 200 Ibs., capac- 
ities up to 300,000 
B.t.u. 


Centrifugal Compressors 
For industrial fur- 
nace, conveying and 
pneumatic tube work, 
gas boosting service, 
etc. Pressures: 2 to 
5 lbs. Volumes: 50 
to 50,000 cu. ft. 
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Continued from page 18 


report issued recently by a group of realtors 
in cooperation with Carrier Corp., Syracuse, 
N. Y., air conditioning firm. 

The air conditioning study was made by 
Carrier and the real estate men over a ten- 
year period in an effort to obtain reliable 
figures on tenant occupancy and tenant ac- 
ceptance of air conditioning. The four build- 
ings selected were the American, Whitney, 
Canal Bank and Hibernia. 

The study showed that these buildings 
reached in the period from 1933 to 1938 an 
average percentage of occupancy higher than 
the previous all-time high of 86.9 per cent in 
1929 when business was booming. Just prior 
to the installations occupancy had dropped to 
a low average of 72.4 per cent. 

The two buildings air conditioned over the 
longest period, the American and Whitney, 


PROFESSIONAL 
SERVICE 


in ALL BRANCHES 
of the ENGINEERING FIELD 


gineering Organizations 

Patent Lawyers—Etc. 


Power Plants end Electrical Distribution for Industry. 
Surveys, Reports, Design, Construction, Supervision. 


EDWARD R. FEICHT 
Bala-Cynwyd, Pa. (outside Philadelphia) 


Weld Testing—Qualification of Operators—Super- 
vision—Inspection—Research. 
NATIONAL WELD TESTING BUREAU 
Pittsburgh Testing Laboratory, Pittsburgh, Pa. 


Patent Attorney—Patents and Trade Marks. 


JOHN P. NIKONOW 
551 Fifth Ave., New York, N. Y. 


Power Plants, Structures, Transmission Systems—Design 
Supervision, Inspection, Appraisals, Reports. 
SARGENT & LUNDY 
140 S. Dearborn St., Chicago, lil. 


Research Engineering—Mechanisms invented and 
developed for patenting and production—Corpora- 
tions’ and individuals’ problems. 


H, W. SHONNARD, M. E. 
131 Clarewill Avenue, Montclair, N. J. 


Patent Lewyer—Patents and Trade Marks 


HENRY H. SNELLING 
McGill Bidg., Washington, D. C. 
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members, minimum charge, three line 
basis. Uniform style set-up. Copy must 
be in hand not later than the 10th of 
the month preceding date of publication. 


have reached a percentage of occupancy of 
99.9 per cent and 98.4 per cent respectively. 
These figures are of Jan. 1, 1939. The two 
buildings air conditioned most recently (1938) 
have both shown decided improvements in 
their occupancy percentage ratios. 

During the period from 1929 through 1938, 
non-air conditioned buildings in New Orleans 
dropped from an average percentage of oc- 
cupancy of 91.2 per cent to 67.2. 


Giant Steam Trap 
Developed by Armstrong 

A giant steam trap with 6 inch pipe con- 
nections and continuous flow capacity for 
300,000 Ibs. of water per hour at 50 Ibs. pres- 
sure has just been announced by Armstrong 
Machine Works, 894 Maple Street, Three 
Rivers, Mich. Built first for draining evapo- 
rators in sugar refineries, it is now offered to 
engineers requiring automatic drainage for 
large steam purifiers, separators, flash tanks, 
heat exchangers, continuous blow down 
systems, multiple effect evaporators, etc. 


LINE TO PILOT TRAP 


As shown by the accompanying diagram 
the new unit consists of a large inverted 
bucket type pilot trap and a piston operated 
main valve. The main valve assembly is in- 
stalled as an elbow on the drain line. The 
pilot trap is connected to the drain line at a 
point above the main valve assembly. In 
this manner, the main valve is kept sealed 
with water. 

The operating cycle starts with flow of 
condensate to the pilot trap which discharges 
against the piston of the main valve forcing 
the piston upward until the relief port is un- 
covered. Because the piston head area is 
greater than the main valve cross-section 
area, it is possible to open the main valve 
against any pressure. Upward movement of 
the piston is checked by using the piston 
skirt to cut down the area of the main out- 
let port. Quick closing takes place when 
steam, instead of water, starts coming into 
the pilot trap and causes it to close. Use of 
the inverted bucket type pilot trap makes the 
unit non-airbinding. 


Non-Breakable Transparent 
Plastic Gage Cover 


Ashcroft American Gauge Division, Man- 
ning, Maxwell & Moore, Inc., Bridgeport, 
Conn., announces a new development which 
eliminates the breakage of glass fronts 
on indicating gauges. Instead of using the 
conventional glass and gauge ring, this new 
development is made out of a non-breakable, 


transparent plastic in the form of a cover 
which threads onto the gauge case. It is 
called the Transparent Gauge Cover. It is 
as clear as crystal. It is made out of trans- 


parent plastic and has a tensile strength of 
about 5,000 lb. per square inch, and a com- 
pression strength of about 15,000 lb. per 
square inch. 

The Transparent Gauge Cover opens up 
the dial of the gauge and makes it much easier 
to read. It also makes the case moisture- 
proof and dust-proof. It is the first attempt 
to stream-line a pressure gauge, and improves 
the appearance of a gauge considerably. 
The Transparent Gauge Cover is available 
on 4!/,” and 6” Phenol Case Duragauges. 
Catalog on request. 


BUSINESS CHANGES 


J & L Plant and Offices 


The above illustration of the Jones & Lam- 
son Machine Co., Springfield, Vermont, plant 
and office building shows the new extension 
recently completed. Continuous expansion 
of their business has increased the space re- 
quired by their production lines and neces- 
sitated this extension, which extends from 
the facade for four bays back and covers an 
area of 24,000 sq. feet, and accommodates the 
entire Administrative, Clerical and Engi- 
neering force. The plant and office now 
covers 43/, acres. 


Patton Sale Manager of 
Alco Product Divisions 


Effective October 18th, 1939, C. S. Patton 
was appointed Sales Manager of the Alco 
Products Division of the American Locomo- 
tive Co., 30 Church St., New York, N. Y., 
in charge of the sale of Heat Exchangers, 
Condensers, Feed Water Heaters, Evapora- 
tors, Tubular Equipment, Code Pressure 
Vessels, Fabricated Plate Work, Water Pipe 
and allied lines. 

Continued on Page 22 
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THIS GUIDE TO IMPROVED BEARING 
SELECTION SENT YOU FREE! 


REPRINT OF A PAPER DELIVERED BEFORE WORLD ENGINEERING CONGRESS 


For the designer or purchaser of bearings, this paper can 
become a useful guide in specifying or buying bearings 
for many types of machines and appliances. 


Among the interesting facts it reveals is that bearings made 
of babbitts of practically identical specifications, may have 
widely different performance results, depending upon the 
method of manufacture It illustrates that the engineer or 
manufacturer of machines and appliances should know the 


FEDERAL-MOGUL CORPORATION 832 


manufacturing process used to produce his bearing require- 
ments, in order to obtain the greatest value in bearing 
efficiency at the price paid. 


A copy of this interesting article will be sent free to those 
requesting it on their company letterhead, or using the 
coupon below. A limited supply is available, therefore we 
urge you to write at once. 


SHOEMAKER AVENUE, DETROIT, MICHIGAN 


FEDERAL-MOGUL CORPORATION 


832 SHOEMAKER AVENUE., DETROIT, MICHIGAN 


article: ‘‘Design of Engine Bearings ’ 


Name 


| Please send me a free copy of the new 
J 


Company.___ 


Address _ 


City. State 
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Keep Informed... 


Mr. Patton graduated from Cornell with 
the degree of Mechanical Engineer in 1918. 
For the following eight years he was con- 
nected with the ship building industry in 
various capacities with the Manitowoc Ship 
Building Co. of Wis., the U. S. Shipping 
Board, and the Staten Island Ship Building 
Co. In 1926 he accepted the position of 
New York Manager for the Biggs Boiler 
Works Co., of Akron, Ohio. In 1929 he took 
charge of the sales of fabricated plate work 
for the Heat Transfer Products Co., which 
ition he held after the Heat Transfer 
roducts Co. was acquired by the American 
Locomotive Co., and later expanded into 
Alco Products Inc. Later he was made 
Manager of Equipment Sales, Alco Products 
Division of American Locomotive Co., which 
position he has held up to his present appoint- 
ment. 


@ LATEST CATALOGS 


101 Welding Ideas 


A new bulletin, “101 Welding Ideas for 
Low-Cost Maintenance,” which illustrates 
and describes a wide variety of money-saving 
repair, fabrication and structural applications 
of arc welding, has just been published by 
The Lincoln Electric Co., world’s largest 
manufacturers of arc welding equipment and 
electrodes, Cleveland, Ohio. 

The new bulletin is published to show, by 
case studies of 101 actual maintenance jobs, 
just how general repair work of broken and 
worn parts—both structural and mechanical 
—also fabrication of replacements, piping, 
jigs, fixtures, etc., is done by the electric arc 

rocess. The great versatility of the process 
is indicated by its use in repairing parts of 
mild steel, high tensile steel, high manganese 
steel, stainless steel, chrome steel, light gauge 
steel, aluminum, cast iron, bronze, brass and 
copper, as well as applying new metal to 
worn parts to resist any type of wear action 
in service. 

Included among the many case studies in 
“101 Welding Ideas for Low-Cost Mainte- 
nance,” are repair jobs in pulp and papermills, 
power plants, mines, construction projects, 
railroad shops, metal working plants, rock 
products plants, dredging operations, meat 
packing plants, truck and bus maintenance 
departments, gas plants, oil fields, steel 
plants, shipyards, pipe lines, garages and re- 
pair shops, rubber plants, etc. The wide 
variety of work is not only clearly illustrated 
by photos, but is described in considerable 
detail. Descriptions give procedure data, 
sizes of materials, as well as savings in weight, 
time and cost. 

“101 Welding Ideas for Low-Cost Main- 
tenance” will be found a valuable guide to 
Savings in maintenance. From the great 
variety of jobs covered, maintenance officials 
will see applications in their own shops or 
plants where the arc welding method of re- 
pair can be used to great advantage. Study 
of their maintenance operations in the light 
of arc welding and the application of the proc- 
ess of such work has enabled users every- 
where to save thousands of dollars annually. 

Copies of the new bulletin may be o 
tained free upon request to The Lincoln 
Electric Co., Coit Road & Kirby Ave., 
Cleveland, Ohio. 


**More Gallons at Less Cost”’ 


The Centrifugal Pump Division of Allis- 
Chalmers Mfg. Co., Milwaukee, Wis., has 
issued a new Bulletin B-6108 called “How 
to Get More Gallons at Less Cost,” which 


is an enlarged and revised edition on their 
SS Unit close-coupled pumps. It gives an 
interesting, well illustrated presentation of 
these small size, but versatile in applica- 
tion, pumps, including construction details, 
performance data, capacity tables, dimen- 
= sheets, friction tables and other valuable 
ata. 


**Dust Collecting Systems in 
Metal Industries”’ 


This is the title of a 26-page book issued by 
the Kirk & Blum Manufacturing Co., 2871 
Spring Grove Ave., Cincinnati, Ohio. It 
contains informative data on dust control 
and fume exhaust systems; and is profusely 
illustrated with photos of Kirk & Blum in- 
stallations in plants of many of the foremost 
industrial leaders throughout the country. 
Every plant executive, interested in more 
efficient, more economical dust and fume 
control—thereby protecting workmen’s 
health, improving working conditions and 
morale, increasing production, insuring a 
better product, reducing maintenance, and 
saving on insurance rates—should have a 
copy of this book in his files. 


**45,000 Ways to Weigh” 


Just how manifold are the modern re- 
quirements of scales in industry is set forth 
pictorially in a colored brochure now being 
issued by the Toledo Scale Co., entitled 
“45,000 Ways to Weigh.” 

The brochure, the third of its kind to be 
issued by the scale company, is the most 
widely used pictorial reference on scales. 

It contains over a hundred illustrations, 
showing how scales are being used in the 
United States and abroad. The wide variety 
of sizes is presented also, with part of the 
pictorial layout demonstrating a few of the 
more obscure employments of Toledos, such 
as inspection of knee-action springs for autos, 
checking of Diesel engine performance, and 
inspection of fabrics. 

opies may be obtained by writing to the 
Advertising Department of the Toledo Scale 
Co., Toledo, Ohio, on firm letterhead. 


Leather Belting Calculator 


J. E. Rhoads & Sons, 35 North 6th St., 
Philadelphia, Pa., announces that they have 
available a new Leather Belting Calculator. 
It is based on A.L.B.A. Tables and prove of 
value to those who figure belting. One of 
these Calculators may be obtained by ad- 
dressing Rhoads on your business letterhead. 


Bristo Socket Screw Products 


A new catalog just published by the Mill 
Supply Division of The Bristol Company, 
21 Bridge St., Waterbury, Conn., gives the 
various reasons why Bristo Socket Set 
Screws and Cap Screws set faster. . . easier 
... and tighter. 

The characteristic features of the Multiple 
Spline Socket are described, and informa- 
tion regarding raw material used and the 
heat-treatment of the finished product is 
also included. This new catalog contains 
prices and complete screw product specifica- 
tion data that will be useful to machine de- 
sign engineers. 


End Mounting Motors 
Described in New Leaflet 


End mounting motors in both complete 
and skeleton types for air filters, blowers, 
hair dryers, sirens and other similar applica- 
tions requiring this style of mounting, are 
discussed in a new leaflet of the Westinghouse 
Electric & Manufacturing Co. 

An externally mounted thrust bearing is 
specially designed to permit adjustment, 


Continued from page 20 


allowing end-play to be taken up after ap- 

liance is assembled. Skeleton motors can 

furnished in other than end-type mount- 
ings when required. 

Copies of leaflet F-8493 may be obtained 
from department 7-N-20, Westinghouse 
Electric & Manufacturing Co., East Pitts- 
burgh, Pa. 


New ‘‘Phillie Gear’’ Catalog 


Philadelphia Gear Works, Erie Ave. & G 
Street, Philadelphia, Pa., has just printed a 
64-page catalog covering their line of Single, 
Double and Triple Reduction Herringbone 
Speed Reducing Units. These cover an ex- 
tremely wide range of sizes and in the follow- 
ing ratios, Single from 1.75 to 1 to as high as 
10 to 1, Double 10.55 to 1 up to 68.1 to 1, 
Triple from 60 to 1 up to 300 to 1. Dimen- 
sional drawings of reducers and of a com- 
plete line of base plates is shown. Couplings 
and a number of other Philadelphia Products 
are also illustrated and described in detail. 


New Armstrong Steam Trap Book 


Announcement is made by Armstrong 
Machine Works, 894 Maple St., Three 
Rivers, Michigan, of publication of a new 
catalog and educational handbook on con- 
densate drainage. Out of a total of 36 pages, 
18 are devoted to handbook material on rates 
of condensation, heat transfer, pipe sizes, 
piping layouts, maintenance, etc. Equip- 
ment covered by specific recommendations 
includes unit heaters, pipe coils, steam 
mains and steam purifiers. The catalog 
pages list all products in the Armstrong line 
and give complete information in sizes, 
capacities, prices, etc. High spots are forged 
steel traps for 2400 lbs. pressure and com- 
pound traps with capacity for 300,000 lbs. 
of water per hour. 


COMING MEETINGS 
AND EXPOSITIONS 


For the next three months 
DECEMBER 


4-8 American Society of Mechanical 
Engineers, 60th Annual Meeting, 
Bellevue-Stratford Hotel, Phila- 
delphia, Pa. 

16th Institute of Aeronautical Sciences, 
Inc., 3rd Annual Wright Brothers 
Lecture, New York, N. Y. 

27- American Association for the Ad- 

Jan 2. vancement of Science, Winter Meet- 
ing, Columbus, Ohio. 


JANUARY 


10-12 National Aeronautic Association, 
Annual Convention, New Orleans, 


La. 

15-19 S.A.E. Annual Meeting and Engi- 
neering Display, Book-Cadillac 
Hotel, Detroit, Michigan. 

17-19 American Society of Refrigerating 
Engineers, 35th Annual Meeting, 
Blackstone Hotel, Chicago, III. 

17-20 American Society of Civil Engineers 
Annual Meeting, New York, N. Y. 

22-26 American Institute of Electrical 
Engineers, Annual Winter Conven- 
tion, New York, N. Y. 

22-26 American Society of Heating & Ven- 
tilating Engineers, Annual Meeting, 


Hotel Statler, Cleveland, Ohio. 
22-26 Sixth International Heating and 
Ventilating Exposition, Lakeside 
Hall, Cleveland, Ohio. 
24-26 Institute of Aeronautical Sciences, 
Annual Meeting, New York, N. Y. 


FEBRUARY 


6-8 Steel Founders Society of America, 
Chicago, 
Wk. of American Institute of Mining & 
12th Metallurgical Engineers, Annual 
Meeting, New York, N. Y. 


For Calendar of Coming 
A.S.M.E. Meetings see page 
946 in the editorial section 
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Lubricate your plant with Lubriplate 
—the New Principle Lubricant! 
Are your lubricant bills running too — Lubriplate on the toughest lubricating 


high? Are replacements due to faulty job in the plant. See for yourself 
lubrication excessive? Are you wor- how this new principle lubricant stops 


ried about noisy gears, hot running 
bearings or oil-dripping chains? 


Then Lubriplate is your answer. Try 


noise—ends dripping—cools running 
temperatures—slashes lubricant con- 
sumption—reduces labor charges to 
a minimum. 


ms i A large aluminum company* was forced to lubricate coil- 
ers, shears and presses from 2 to 3 times each shift. With 
Lubriplate, a single lubrication per shift was all that was 


needed. In addition, 1 pound of Lubriplate goes as far as 
SAVE 3 pounds of the former lubricant. 
Lubriplate produces a 


ORK A leading food packer* was faced with a mean lubricating 
wear-resisting bearing we problem. Oil was dripping badly from a single long conveyor 
surface. | amu which wove all about the shipping floor. The conveyor 
Lubriplate resists rust squeaked constantly. The day Lubriplate was introduced, 


squeaks and dripping stopped—completely. What's more, 
corrosion and pitting. SA VE the Superintendent reports that “Lubriplate lasts a sur- 
friction, thus lowering 


prisingly long time. Now we are using Lubriplate on many 
WORRY applications.” 
maintenance costs 


and power costs. to using Lubriplate, a leading vulcanized fibre 
Lubriplate is white , company* found that one gear consumed 36 gallons of oil, 


and clean. required 4 gear replacements and $6 replacement labor 
SAVE over a six months period—for a total cost of $79.82. 
ordinary lubricants 


During the next 6 months Lubriplate was used at a total 
: MONEY cost of $2.50. No replacements. No labor charges. 
many times. 
Lubriplate is econ- NAMES ON REQUEST 


omical-a little goes a 
long ways. 


Lubriplate reduces 


Lubriplate outlasts 


Lubriplate can make the same large savings in 


Lubriplate is availa- UATE your plant. Prove this statement—yourself. Send 


ble in fluid and grease ue us the details of the worst lubrication “twister” 
types for every need. ee in your plant. We'll see that you receive enough 
FRE Lubriplate to straighten it out, free. Write today. 


LUBRIPLATE DIVISION OF 
FISKE BROTHERS REFINING CO. ¢ NEWARK, N. J. «© TOLEDO, OHIO 


Dealers from Coast to Coast 
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LIFE OF HENRY LAURENCE GANTT 
by L. P. Alford 


This is a story of action. It is dramatic, 
for it shows the clash of stubborn wills. 
It is creative, for it deals with inventions 
and discoveries. It is intensely human, for 
it tells of both successes and failures. It is 
a distinct contribution to present-day eco- 
nomic and industrial thought, for 
it reveals Gantt’s prophetic pre- 
diction of the current economic 
situation, and the solutions he 
advocated. $5.00* (20% Discount 
to A.S.M.E. Members) 


BIOGRAPHY OF 
JAMES HARTNESS 


by Joseph W. Roe 


James Hartnesslivedand worked 
across the turn of the nineteenth 
century when the machine had 
become a dominant factor in mod- 
ern life. His Biography which 
has been so ably prepared by Pro- 
fessor J. W. Roe, reveals a per- 
sonality of diverse achievements, 
a pioneer in new methods of gag- 
ing, a leader in making high ac- 
curacy possible in mass produc- 
tion, a brilliant inventor, a suc- 
cessful business man, and a gov- 
ernor whose distinguished service 
to his State will be long remembered. 
Interwoven into his life story is an inter- 
esting account of the introduction of man- 
agement mechanism. $4.00* (20% Dis- 
count to A.S.M.E. Members) 


BIOGRAPHY OF JOHN STEVENS 
by A. D. Turnbull 


What is primarily the story of John 
Stevens is also the story of the early de- 
velopment of the American transportation 
system. It was Stevens who perceived 


the future possibilities of the steam motor 


29 West 39th St. 


and invented the multitubular boiler, fore- 
runner of the small modern tube boiler. It 
was he who made the earliest American 
proposal to adapt steam to land use, and 
who built and drove the first steam carriage 
ever to run on rails in America. 


The story of John Stevens well repays 
reading, for it is a narrative of intellectual 
power, inventive and experimental genius 


Vivid Life Stories of 
Great American Engineers 


To an engineer whose success lies in his relationship 
with, and understanding of people, the study of biog- 
raphy is one of the most profitable that can be under- 
taken. 

The six books, briefly described on this page, are 
part of the A.S.M.E. Biographical Series. Each reveals 
a fascinating personality and covers every phase of the 
careers of men who knew and understood people. 
They are books that will be read for the stimulation 
that comes from intimate contact with successful lives 
and for the vivid and realistic accounts of human 
achievements. As Christmas gifts they are ideal. 


Publication-Sales Department 


The American Society of Mechanical Engineers 
New York, N. Y. 


and perseverance. $5.00* (20% Discount 
to A.S.M.E. Members) 


BIOGRAPHY OF 
ROBERT HENRY THURSTON 


by W. F. Durand 


The age into which Thurston was born 
was grappling with a new type of civiliza- 
tion in which the machine and mechanical 
power had introduced revolutionary forces, 
and the engineer was coming into promi- 
nence. Of this age, Thurston was a vital 
part. His life story, as portrayed by 


William F. Durand is a dramatic narrative 
of a far-visioned leader’s career that cannot 
fail to inspire all who read it. $5.00* 
(20% Discount to A.S.M.E. Members) 


BIOGRAPHY OF 

JOHN EDSON SWEET 

John Edson Sweet to whom the A.S.M.E. 
owes its conception and organization 
came into the mechanical engineering 
field at a critical period of its 
growth. Through his designs and 
with the influence of his person- 
ality over the boys who sat at his 
feet at Cornell he disseminated 
his inherent enthusiasm for beauty 
of proportions in machines that 
had a far reaching effect on me- 
chanical development. He foresaw 
the demands for accuracy in ma- 
chine work with the consequent 
call for reference standards and 
he became one of the American 
pioneers in the production of 
such standards. The straight-line 
engine embodied his high ideals 
of design and construction. His 
biography is an interesting story 
of an unselfish teacher and a 
pioneering mind. $4.50* (20% 
Discount to A.S.M.E. Members) 


AUTOBIOGRAPHY OF 

JOHN A. BRASHEAR 
Brashear’s life story will be a mine of 
encouragement to many readers, for in 
this record he has left inspiring proof 
that any perservering boy whatever his 
circumstances may overcome all obstacles 
and attain the highest success. This Auto- 
biography reveals a life spent in unselfish 
pursuit of high ideals and tremendous 
tasks. $5.00* (20% Discount to A.S.M.E. 

Members) 


* Combination price for six Biogra- 
phies—$25.00 (20% Discount to 
A.S.M.E. Members) 
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No perceptible wear...no scored shafts 


with Bakelite Laminated Bearings 


After 4 Years’ Tough Service? 


ROPELLER TAIL SHAFTS of freighters and passenger 
| ee require bearings with extraordinary mechan- 
ical strength and corrosion-resistance. For this bearing 
service, Bakelite Laminated fully meets the specifica- 
tions of merchant marine and naval engineers alike. 
It makes possible performance unattainable with brass, 
babbitt metal, lignum-vitae or other materials. 

After four years in heavy cargo service on S.S. Steel 
Exporter and S.S. Calmar ... Bakelite Laminated tail 
shaft bearings show no perceptible wear and no scoring 
of bronze shaft liners. 

Constantly operating under water and even depend- 
ing upon salt water for lubrication, Bakelite Laminated 
bearings are, nevertheless, unaffected by brine, pol- 
luted water and oil. Since Bakelite Laminated is an 
insulator it prevents galvanic action and eliminates 
corrosion of both bearing and shaft. 


(Above) Stern tube of S. S. Calmar, showing tail shaft bearing of Bakelite Laminated as it d 
during inspection. Installed by Herschel Engineering and Supply Company. 


(Left) Two types of Bakelite Laminated (Micarta) tail shaft bearing blocks machined to a perfect 
fit to minimize installation expense. 


Strong and enduring under the most rigorous service 
conditions, rugged Bakelite Plastics are contributing 
new operating efficiencies and maintenance economies 
to a great variety of mechanical, chemical and electrical 
equipment and products. 

Write for Portfolio 32 of illustrated reference book- 
lets describing many of the more-than-2000 Bakelite 
Plastics now available. 

BAKELITE CORPORATION, 247 Park Avenue, New York 
Chicago: 43 East Ohio Street 


BAKELITE COKPORATION OF CANADA, LTD., 163 Dufferin Street, Toronto 
West Coast: Electrical Specialty Co., Inc., San Francisco, Los Angeles, Seattle 


BAKELITE 


PLASTICS HEADQUARTERS 
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COCHRANE 


Back of Every Cochrane Feedwater Conditioning 
Job (Filtering, Softening, Deaerating) is Unceasing 
Research, Development and Experience . . . 


MILESTONES 


in the history of feedwater conditioning 


1900—Cochrane makes first commer- 
cial application of heat as aid a 
in water softening. x 
1910—Cochrane uses vertical sedimen- 
tation tank with conical uptake a 


unnel. 
1912—Cochrane uses lime in hot 7 
process. 
1916—Cochrane differential 
of chemical proportioner. 
1921 patents use of non-sil- 
icious filtering minerals. 
; 1922—Cochrane patents use of water 
from sedimentation tank for : 
backwashing filters. 
1925—Cochrane uses jet heaters with 
Hot Process Softeners. 
1928—Cochrane adopts supplementary 
phosphate treatment. 
193]1—Cochrane uses primary treat- 3 
ment with phosphate. = 
| 1933—Cochrane deaerates by atomiza- 
5 tion of the hot softened water. 
1935—Cochrane develops large capac- 
ity Deaerating Hot Process Soft- 


ener. 
1938—Cochrane develops improved 
Carbonaceous Zeolite. 


fe 


AN INVITATIO 


If you are attending the convention, our A.S.M.E. 
members will be happy to show you through our 
plant while you are in Philadelphia. 


COCHRANE CORPORATION 
Philadelphia, Pa. 


3142 N. 17th St. 


Deaerators * Softeners * Flow Meters °* Specialties 


The 
Standards COLUMN 


News of Interest to Manufacturers 


Acme Screw Threads 


While it is generally recognized that the conditions sur- 
rounding the application of acme screw threads in indus- 
try often demand specialized treatment, the Sectional 
Committee on the Standardization of Screw Threads 
(B1), R. E. Flanders, Chairman, organized a subcom- 
mittee some time ago to collect data on present practice 
in the cutting of this type of screw threads and to at- 
cempt to set up standards for its important elements. 

The chairman of this subcommittee is Earle Bucking- 
ham, Professor of Mechanical Engineering, Massachu- 
setts Institute of Technology, and the following are the 
members of his subcommittee: 


C. W. Berrcuer, Vice-President and Sales Manager, Eastern 
Machine Screw Corp., New Haven, Conn. 

Bureau or ENGINEERING, Navy Department, Washington, D. C, 

T. G. Crawrorp, Supervisor of Drafting, General Electric Co.. 
Schenectady, N. Y. 

A. M. Houser, Engineer of Standardization, Crane Co., Chicago, 
Ill. 

C. M. Ponp, Manager, Small Tool and Gage Division, Pratt and 
Whitney Co., Hartford, Conn. 

H. W. Tenney, Mgr., Laboratories and Standards, Westinghouse 
Electric and Mfg. Co., East Pittsburgh, Pa. 

O. B. Zimmerman, Consulting Engineer, Chicago, III. 

R. E. Fianpers (Ex-officio), President, Jones and Lamson Ma- 
chine Co., Springfield, Vt. 


This proposed American Standard covers the design 
and dimensions of the single acme and similar translating 
screw threads. The designs included have been chosen 
with the dual purpose of meeting the varied needs of the 
users to the greatest possible extent and at the same time 
establishing a product capable of economical production. 
The diameters and pitches have been carefully selected 
with a view to accomplishing this purpose with the few- 
est possible number of items thereby reducing to mini- 
mum the inventory of both tools and finished product. 
The tolerances are such as to produce complete inter- 
changeability and yet maintain a high grade of product. 


Four series of screw threads are specified in this pro- 
posed standard, the general purpose acme, the stub- 
tooth acme, the 60 deg stub, and a modified square 
thread. 


Copies of a tentative draft of this proposed American 
Standard are now available and will be sent to those 
especially interested, on application, with the understand- 
ing that the recipient will give the committee the benefit 
of his criticism and comment. Address the Chairman 


care of the A.S.M.E. 


This project is being carried forward under the proce- 
dure of the American Standards Association with sixteen 
(16) organizations cooperating. The Society of Auto- 
motive Engineers and The American Society of Mechani- 
cal Engineers are the joint sponsor societies. 


For further information—address 


The American Society of Mechanical Engineers 
29 West 39th St., New York, N. Y. 
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IT’S A DARE... 


Weigh YOUR Equipment 


... AND COMPARE IT for lightness, 
strength and cost with 


U-S:S High Tensile Steel construction 


ERE’S a direct challenge to 
every user and builder of mobile 
equipment. 

The safe reduction of deadweight 
with U-S-S High Tensile Steels—its 
resultant economies—its tangible re- 
turns in increased capacity and lower 
costs, are well-proved facts. You can’t 
afford to overlook them. 

Witness these typical applications: 


1. In this 25 cu. yd. trailer dump truck, U-S-S 
MAN-TEN construction saves 3750 lbs. . . . reduces 
weight 25° below similar capacity trailer with 
structural steel body. 

2. U-S-S Cor-Ten in the bridge truss-type body 
frame reduces weight of this trailer 1800 Ibs. 
increases payload 1500 Ibs. Unit is 33’ long, 's’ 
wide, 7’ high, weighs only 10,900 Ibs. . . . estimated 
4000 Ibs. lighter than old equipment now on roads. 
3. Mixing drum and mixing blades of this Truk- 
mixer made of U-S:S MAN-TEN are 1/3 lighter— 
obtaining favorable payload—deadweight ratio vital 
in meeting highway load limit restrictions. Because 
of high abrasion resistance of MAN-TEN none of 
these drums or mixer blades has ever worn out in 
service. 


4. In 200 Granby-type mine cars, U-S-S MAN-TEN 
construction has reduced weight one ton per car; 
effectively reduces power consumption. 


How does your equipmentstack up? 


Is it still dragging around useless 
deadweight? Is it wearing out long 
before it should? Does it give you the 
capacity you have a right to expect? 
Rebuild it, at low cost, with service- 
tested U-S-S High Tensile Steels. 

Both U-S-S Cor-TEn and, U-S-S 
Man-TeEn have yield points approxi- 
mately 50% higher than structural 
quality open-hearth steel. Both are 
tough and hard wearing, highly re- 
sistant to shock and vibration—have 
1% greater resistance to abrasion than 
mild steel. Cor-TEN has unusually 
high resistance to atmospheric corro- 
sion, 4 to 6 times that of plain steel. 
Man-Ten equals copper steel in rust 
resistance. 

But because both these superior 
steels are /ow alloy steels—their price 
is low. Thousands of applications 
have proved they will reduce weight 
with little or no increase in cost. May 
we tell you more about them? 


HIGH TENSILE STEELS 


AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATICN, Pittsburgh and Chicago 


NATIONAL TUBE COMPANY, Pittsburgh 
COLUMBIA STEEL COMPANY, San Francisco 


TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 


Scully Steel Products Company, Chicago, Warehouse Distributors * United States Steel Products Company, New York, Export Distributors 
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GENERAL 
EXPENSES 


INCREASE IN PAYLOAD AND 
PAYLOAD TON-MILES PER GALLON WITH 
INCREASED ENGINE COMPRESSION. 
—- TIME CONSTANT IN EACH PAIR OF TESTS 
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Compression Ratio 


THESE DATA were obtained on a large commercial 
vehicle in a series of tests, extending over a period 
of two years, conducted by the Research Laboratories 
of the Ethyl Gasoline Corporation near San Bernar- 
dino, California. Approximately 95,000 miles of 
highway operation were involved. Engine compres- 
sion ratios were 4.45 and 5.65. 


DECREASE IN TIME REQUIRED PER TRIP AND 
INCREASES IN PAYLOAD TON-MILES PER GALLON 
WITH INCREASED ENGINE COMPRESSION RATIO. 
LOAD CONSTANT IN EACH PAIR OF TESTS 
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PER PASSENGER MILE 


ave high compression 


Ton-miles per gallon of fuel are greater. 
Ton-miles per hour of driving time are 
greater. Charges per ton-mile to cover 
fixed costs are smaller. 


Aue the major costs of truck and bus 
operation are fuel, cost of drivers’ wages and 
fixed costs, such as taxes, insurance, interest 
on investment and administrative and gen- 
eral expenses. 


High compression reduces all of these 
charges applicable per ton-mile or passen- 
ger-mile. The results of a two-year series of 
comparative tests at San Bernardino, Califor- 
nia, are shown in the charts on the opposite 
page. The same engine with a higher com- 
pression ratio reduced fuel consumption from 
4% to 17% when either heavier payloads 
were hauled or faster speed per trip was 


maintained. The decrease in operating time 
of 7% to 8% represents a substantial saving 
in cost of driver’s time for a given trip. 


The increased payload and decreased time 
also mean more goods or passengers hauled 
per unit of time and therefore smaller charges 
against each ton-mile or passenger-mile for 
fixed costs. 


The advantages of high compression, as 
demonstrated by the tests at San Bernardino, 
may be realized with today’s fuels of higher 
anti-knock value by either of two procedures: 


1. Selection of compression ratios for new vehicles 
as high as is practical for the fuel to be used. 


2. Installation of high compression pistons or cyl- 
inder heads as replacements in low compres- 
sion truck and bus engines now in service. 


Ethyl Gasoline Corporation, Chrysler Build- 
ing, New York, N. Y. 
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The 
GENUINE 


will save you fuel by keep- 
ing your steam lines dry 
without the loss of steam. 


May we send Cata- 
log H-9 giving com- 
plete information? 


DARNELL CASTERS 
& E-2 ROLL WHEELS 


FREE 


DARNELL 
MANUAL 


DARNELL CORP:, LTD., LONG BEACH, CALIF. 
36 N. Clinton, Chicago — 24 E. 22nd, New York 


Catalog 
Upon 
Request 


ROLLER BEARINGS 
SPECIAL BEARINGS MADE TO ORDER 


Any quentity—"‘one bearing or one thousand”’ 
Your present Bearings duplicated. Send sketch or 
worn sample, regardless of condition, for quotation. 


THE GWILLIAM COMPANY 


366 Furman Street, BROOKLYN, N. Y. 


Shows action of 
parts while machine 
is in normal operation 


See what is happening in your high speed machines. Can be 
used in mechanical, electrical or chemical field. © Pictures 
taken at speeds up to 2500 frames per second * Time to one 
one-thousandth of a second on every frame of the film. 


EAST 23RD STRE 
NEW YORK CIT 


WALTER S. CALVERT | 


HEY’LL devote 5 days at the Inter- 

national Heating & Ventilating Ex- 
position to great advantage. Their busi- 
ness and professional progress depends on 
adopting what’s new and good in heating, 
ventilating, air conditioning. 


Over thirty thousand visitors will learn 
what more than three hundred exhibitors 
have perfected for modern industrial and 
commercial installations. They'll see 
these products with their own eyes, watch 
demonstrations, make comparisons, ask 
questions, get useful answers, meet and 
make friends. Of course they wouldn’t 
miss this great exposition. 


Note the date and be there 
too. Learn how new equip- 
ment developments may be 
of help to you. Admission 
is by registration. You are 
cordially invited. 


INTERNATIONAL HEATING 

VENTILATING EXPOSITION 

\ 


INTERNATIONAL HEATING & 
th VENTILATING EXPOSITION 
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COMPLETE 
IDENTIFYING MARKS 
ON EVERY FITTING 


WeldELLS 


Seamless Pipe Fittings for Welding 


TAYLOR FORGE & PIPE WORKS A 
4) TANGENTS ces and Works: Chicago, P. O. Box 485 — New York Office: 50 ( iO A FULL LINE 


STEEL CONSTRUCTION 


gives 


WORK-BENCHES 
ADVANTAGES 


1. Smooth Working Surface Pat's. Pending 


The sturdy steel tops won’t splinter, split or crack. “= a oe 


They’ll give years and years of use and stay smooth as Drawer is extra. 
surface plates. They’re husky enough to withstand on 
heavy loads and ideally smooth for precision jobs. » & Easy Movability 
2. Lasting Rigidity ‘Hallowell’? Benches are so constructed that they are 


Heavy flanged steel leg construction assures you : easily and quickly taken apart for moving _ = = 
nent stability. : It enables you to be sure of always having you'll 
a steady working surface. Years of hard service cannot have only a pile of kindling. Two or more “Hallowell” 


cause “Hallowell” Benches to rock or get wobbly. Benches can be joined end to end to provide a long con- 


tinuous working surface whenever desired. 
STANDARD PREssED STEEL Co. 
SENKINTOWN, PENNA. There are over 1300 different Hallowell” Bench combina- 
* tions available so you can be sure of getting just what you 


 euvnare st. te want. All are exceptionally low in price and can be shipped 
INDIANAPOLIS BOX 558 SAN FRANCISCO promptly. Write for catalog. 
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S900 LB. PLANT DEPENDS ON 

TERRY SOLID WHEEL TURBINES 
FOR FEED PUMP DRIVE 


Pictured above is one of 
two 294 HP Terry Wheel 
Turbines installed in the new 
superposed plant of the R.C. A. 
Manufacturing Co. in Camden, 
N. J. These turbines operate 
with steam at 850 lbs., 750° T. T.., 
and drive boiler feed pumps at 
3550 RPM—da vital and im- 
portant service which they are 
performing efficiently. 


The turbines employ the solid 
one-piece Terry wheel. The 


buckets are milled directly into 
the rotor so that there are no 
parts to work loose. The clear- 
ances are generous and the 
blades are double rim protected. 
Such design assures both reli- 
able and economical operation. 


The Terry wheel turbine is 
fully described in our bulletin 
S-116. A request on your busi- 
ness letterhead will bring a 
copy. 


T-1132 


THE TERRY STEAM ==} 


‘TURBINE C 


TERRY SQUARE, HARTFORD, CONN. 


~ 
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‘swiftly, easily! It is size — 
to carry as it is to use. 
Engineérs Maintenance Men 
find it handy as an extra arm, 
useful as @ second brain. ‘Mail the” 


"RHOADS 
TANNATE LEATHER BELTING 


3 JUST FILL IN AND MAIL THIS COUPON! 


J. E. RHOADS & SONS ® 35 North Sixth St., Philadelphia, Pa. 


@ Please send a Leather Belting Calculator to 


¥ 


“TAKE 


KLOZURE 
Oil Seals 


PATENTED 


a Ss 4 


heavy sledge over the 
ice and snow. of the 
Arctic, a team of 
“‘huskies” will cover 
60 miles day after day 
under the most trying 
conditions. The Gartock KLOZURE Oil Seal can 
“take it,” too, under the most trying conditions—on 
“roll necks” in the steel mills, for instance, to mention 
only one of many successful applications in severe 
service. The exclusive GARLOCK compound from which 
the KLOZURE seal is made, is tough and durable— 
resists oil and heat at 
high or low tempera- 
tures. Write forcatalog. 


THE 
Gartock Pacxine Co. 
Patmyra, N. Y. 

In Canada: The Garlock 


Packing Co. of Canada 
Ltd., Montreal, Que. 


LT} 


5 : 
/ 
= —So Can 
NOW! Supply is limited. | 
posed 
CCC": Sent you with 
LAZAR 
IZ 
= NAME 
M.E. 12-39 
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All piping at the 
Maltosia Brewery 
carrying steam 
mem pressures up to 
125 lbs. per sq. 
f in. is protected 
with 

| CAREY 85% 
MAGNESIA 
All cold-water 
piping is covered 
with Carey Per- 

fecto (Wool-Felt 
Pipe Covering). 


HEAT INSULATIONS 
cut production costs in Buffalo brewery 


The Maltosia Brewery, Buffalo, N. Y., is an outstanding 
example of advanced brewery construction, utilizing 
modern equipment and materials wherever they could 
add to efficient and economical production. Naturally, 
CAREY HEAT INSULATIONS were included. 


Carey offers a complete line of high efficiency insulating 
materials of Asbestos and Magnesia for every known 
service condition—for temperatures ranging from sub- 
zero to 2500° F. Carey research facilities are available 
through branch offices covering the nation. Write for 
Carey Insulation Catalog. Address Dept. 63, 


THE PHILIP CAREY COMPANY = Lockland, Cincinnati, Ohio 
Dependable Products Since 
BRANCHES IN PRINCIPAL CITIES 


This LABEL 
helps us fight eaneer? 


Tuousanps of anxious people, every 
year, are directed through New York City Cancer Committee courtesy 
cards to hospitals where their cases are diagnosed and treated .. . 
either free, or in proportion to their ability to pay. 


Help save these lives! Your dollar will do this. In addition, you will 
receive a supply of Package Labels, and our Quarterly Review giving 
you the latest information on cancer. 


NEW YORK CITY CANCER COMMITTEE 


of the American Society for the Control of Cancer 
130 East Sixty-sixth Street, New York, New York 


For $1 enclosed, please send me a supply of your Package Labels. I 
understand that in addition you will send me your Quarterly Review. 
Name 


Street 


City. State 


Persons living outside New York City and Long Island may write for local information to 
headquarters: American Society for the Control of Cancer, 350 Madison Avenue, New York 


WHY ARE 50 MILLION PAIRS OF GLASSES 
NECESSARY IN THIS COUNTRY? 


These three diagrams will give you the whole answer. 


1 North light is easy on the eyes be- 
™ cause atmospheric particles have 
evened-up the jumble of strongly red 
and yellow harsh rays of sunlight. Be- 
cause these wild rays are lined-up and 
evened-up you get them as neutral, 
colorless, easy-to-work-with north light 
that lights deta?! crisply, shows true 
color values ava makes no sharp con- 
trasts. 


2 _ Ordinary lighting is projected like 
™ sunlight in rough jumbled waves. It 
shocks your eyes with its harsh red- 
yellows, its uneven rays, that keep opti- 
cal muscles under tension. It promotes 
shadows, hard contrasts and reflected 
glare. 

Even the new “‘tube”’ lights subject the 
eyes to a hammering. Move the hand 
laterally under these lights, and see— 
not one moving image—but a succession 
of them flickering across your vision. Every flicker means more useless 
work for eyes. 

Since #2 diagrams the rays of more than 90% of today’s lights is it 
any wonder that every other person wears glasses? 


3 It is now possible to produce north 
= light electrically by means of 
NORTH'RN LITES. Using an ordinary 
light bulb, but with an artificial “sky,” 
the rough irregular eye-straining rays are 
“translated” into north light that is 
bright without glare or eye-tiring color 
distortion. Details of drawings and read- 
ing matter stand our crisply. The light 
source is out of the line of vision. You 
get a sense of eye-comfort, of effortless 
sharpness of vision that speeds up work and prolongs the usefulness 
of the eyes. 


Try NORTH’RN LITE Yourself. . . . FREE! 


Try any one of four NORTH'RN 
LITE models ranging from $5.35 to 
$17.85. If it sells itself we will bill 
you at the end of the FREE 10-da 
period. If it does not, send it bac 
express collect. 

To help you make your selection, 
write for illustrated literature covering 

ecifications and prices. Please ad- 

ress your request to: 


THE FREDERICK POST company 
BOX 803 ... CHICAGO, ILL. 
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PROCESSES 


HE 30 years “ned by the De Laval 

shops to the manufacture of first quality 
speed transformers for high speed, heavy 
duty service have discovered principles, 
and developed methods, of gear design | 
and construction which have proved indis- 
‘pensable for the continuous of 


DE LAVAL WORM GEARS large 
_ powers at high, or slow, speeds uninter- 
tuptedly for years, even Under the 


Laval Gears can be applied to save 
power, upkeep cost and space. Our 

, speed reducer specialists will gladly 
‘assist with engineering advice in work | 
your transmission problems. 


De Lava al Steam Tirbine Ire nto 


\ 
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Can some of your present 
springs be improved? 


Are your customers 
obliged to replace your 
springs? 

kK kK kk 


Perhaps we can help you 
to perfect these springs... 
and also to start your new 
springs right. B-G-R 
spring engineers are con- 
stantly testing new ma- 
terials and searching for 
new methods of manufac- 
ture to give you better 
spring performance. 


SEND YOUR SPRING 
SPECIFICATIONS TO 


BARNES -GIBSON -RAYMOND 


DETROIT PLANT OIVISION OF ASSOCIATED SPRING CORP COOK PLANT 


DETROIT, MICHIGAN <= TWO PLANTS = ANN ARBOR, MICHIGAN 


AVING bores abnor- 
mally large, as com- 
pared with the outside 
diameter, they offer the 
engineer such important 
advantages as compactness, 
light weight and greater 
latitude in design. 

They are available in ball 
bearing sizes from '/," to 21” 
bore, and in roller bearing 
sizes from 1'/.” to 21” bore, 


Write for the Catalog. Let our 
engineers work with you. 


She’s helping others to health! And you can too 
. . . if you resolve right now to mail no letter— 
send no package—unless it is decorated with the 
Christmas symbol that saves lives. 

Since 1907, the annual sale of Christmas Seals has 
helped to support the campaign to eradicate 
tuberculosis in the United States. 

During these years of concentrated effort, the death 
rate from tuberculosis has been cut three-quarters! 
Yet, tuberculosis still kills more people between 
the ages of 15 and 45 than any other disease! 


No home is safe from tuberculosis until all homes 
are safe. 


The National, State and Local Tuberculosis 
Associations in the United States 


AVRMA-AVFFMANN 


PRECISION BALL, ROLLER AND THRUST BEARINGS oRXAS" SERIES 


NORMA-HOFFMANN BEARINGS CORP'N —STAMFORD, CONN., U.S.A 
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When 
oure pace 
TIL Cr (USE THESE VERY LIGHT 
= 
|" 
CHRISTMAS 


OU will be surprised how much time can be saved 
in the spotting and switching of cars by using a 
Jones car puller. These sturdy, compact units will speed 
up car handling to the point where they soon pay for 
themselves in the saving of time and labor. 


These car pullers are built by Jones as complete units 
with motor included if desired, or with base to take 
standard motor, as supplied by the purchaser. The cable 
drum is driven by a Jones triple reduction Herringbone 
speed reducer and the control station may be located 
at a point to give the operator a clear view of the tracks 
and spotting positions. 


Even in plants where comparatively few cars are 
handled it has been found that a Jones car puller more 
than pays its way. Prices and complete information 
will enable you to judge whether such an outfit might 
pay out in your plant. Write for complete information. 


W. A. JONES FOUNDRY & MACHINE CO. 
4427 Roosevelt Road, Chicago, Illinois 


TURRET LATHES 
FAY AUTOMATIC LATHES 


AUTOMATIC DIES 
Tangent and Radial Types 


COMPARATOR and 
MEASURING MACHINE 
Bench Type and Pedestal Type 


AUTOMATIC THREAD 
GRINDING MACHINES 


JONES & LAMSON MACHINE CO. 
SPRINGFIELD, VERMONT 


CAR 


HERRINGBONE— WORM--SPUR—GEAR SPEED REDUCER 
Cut AND MOLDED TOOTH GEARS VBELT SHEAVES. | 
ANTI — FRICTION’ PILLOW BLOCKS e PULL 


FRICTION CLUTCHES e ‘TRANSMISSION APPLIANCES 


CONTROL 
STATION 


HOUSING FOR 
FLEXIBLE 
COUPLING 


eA ical installa- 
tion of a Jones car 
puller is shown above. 
The cable, drum and 
couplings are en- 
closed by sheet metal 
housings as an extra 
precaution in this in- 
stallation to eliminate 
all hazard from mov- 
ing parts. 


@A complete Jones 
car puller unit. These 
outfits are for use 
with wire rope and 
are manufactured in 
a wide range of ca- 
pacities to suit the 
number of cars to be 
handled in each plant. 
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The Cover, Statue of Benjamin Franklin in Philadelphia, photo- 
graphed by Gladys Miiller 

Economic Factors of the Housing Problem, J. E. Burchard 

Unionization of Engineers, J. H. Herron 

Extra-Tariff Control of Foreign Trade, F. E. Armstrong 

Modern Timber Construction, C. Pantke 

The Place of the Diesel Engine in Our National Defense, J. E. B. 
McInerney 

Which Fuel to Choose?, G. A. Anbro 

Quick-Acting Release Latches, Carl Thumim 

A New Method of Machine-Tool-Spindle Analysis, Thomas Barish 813 

Design of Union Pacific Steam-Electric Locomotive—II, A. J. 
Woodward, B. S. Cain 

Direct Rolling of Metal, C. W. Hazelett 

The A.S.M.E. Today—II 

Briefing the Record 

Letters and Comment 


YARWAY SEATLESS BLOW-OFF VALVES | 


NO SEAT TO SCORE, CLOG, WEAR, LEA 
Celluloid Working More than 10,000 installations 


-YARNALL-WARING CO PHILADELPHIA, PA. 
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Operating Assembly 


“Radial Removal 
d Shafts 


New Flexible Coupling Design Permits 
Rotation of Either Shaft 


Also timing of engine or removal of either drive 
or driven element without tear down of coupling. 


Power transmission engineers whoare interested 
in time-saving, money-making equipment will 
be interested in the UR Type W-O Flexible 
Coupling. It is the 1/16” clearance (shown 
in drawing above) between pilot and jaw 
body that allows for independent rotation of 
either shaft, so necessary when it comes to 
setting or timing gasoline, Diesel, or steam 
engines. 


FLEXIBLE 
COUPLINGS 


L-R Flexible Contin, require no lubrication. There is a type and size for practically 


zes from 3/16” to 14” bores. Large stocks maintained for 
prompt ship pecial couplings engineered and designed for particular jobs. Get 
your copy of the L-R Catalog now. 


LOVEJOY FLEXIBLE COUPLING CO. 


4957 W. Lake Street, Chicago, Illinois 


Representatives in Most Indus- 
trial Centers—See Your Classified ‘phone 


every requirement. 


Directory.) 


LOVEJOY FLEXIBLE COUPLING CO. 
4957 West Lake Street, Chicago, Illinois 


NEEDS NONE MORE COMPACT 


FAR 
LESS 
SPACE! 


UTILIZES ITS AIR 
TANK AS A BASE 


EASY TO INSTALL 


REQUIRES NO SPECIAL 
HEAVY FOUNDATION 


* 


The Robertson Hydro-Pneumatic 
Accumulator can be _ installed 
anywhere—in minimum space. 


Its air tank is its base, no special 
foundation is required. Safe— 
it operates on only 175 Ibs. air 
pressure, constantly maintained 
in cylinder and tank by an 
auxiliary air compressor. 


It's positive and quick acting; 
it's long lived, gives highly ef- 
ficient trouble-free service. 
Proof?—Ask any present user. 


Investigate! Compare! Com- 
plete operating and perform- 


ROBERTSON: 
121-137 Water Street 


ance data is yours to examine. 


A note on your letterhead 
brings it to your desk. No 
obligation, of course. 
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L-R FLEXIBLE COUPLING 
\WU\ 
Shy 3 
 posiTION OF BASSN 
ROBERTSON 
| Brooklyn, New York 


INDUSTRIAL GEARS AND 
SPEED REDUCERS 


We're geared up to turn 
out any gears you need 


and we'll have them for you when you want them, 
too. Our vast line-up of machines for producing gears 
of all types and sizes, is at your command. For complete 
satisfaction on your next gear order be sure to send it to 


PHILADELPHIA GEAR WORKS 


ERIE AVENUE & G STREET 
PHILADELPHIA, PA, 


by GUARDIAN 
COMPLETE CONTROL ASSEMBLIES 


for MACHINE and APPLIANCE 


© Small Compact MANUFACTURERS and ENGINEERS— 
n 
7 Bring your control problems to Guardian 
@ Solenoids Electric. 
Our experience gained through the design 
development and production of thousands of 
electrical controls—from simple small relays, to 
@ac intricate combinations—can turn your “head- 
Releys aches” into quick correct answers. 
epc Consultation and suggestions given without 
Relays cost. Let Guardian engineers work with you... 
for you. Ask, and we will make specific recom- 
Singly — or in 


mendations. 


Write for Catalog ‘*X”’ Today! 


Use a Classified Advertisement in 


MECHANICAL ENGINEERING 


for quick results 


REPRESENTATIVES AVAILABLE REPRESENTATION WANTED 
BUSINESS OPPORTUNITIES MANUFACTURING FACILITIES 
EQUIPMENT FOR SALE or WANTED PATENT ATTORNEYS 
HELP WANTED POSITIONS WANTED 
EMPLOYMENT AGENCIES AND SERVICE BUREAUS 


If you desire capital or have it to invest; 
if you have a patent for sale or development; 
if you have on hand used machinery for dis- 
posal, or if you want such equipment; if you 
have copies of publications, or a set of draw- 
ing instruments to dispose of; if you need 
help or want a position, in fact, anything to 
be offered that somebody else may want, or 
anything wanted that somebody else may 
have—use a classified advertisement in the 
Opportunities Section. 


RATES 


Classified advertisements under this heading in MECHANICAL 
ENGINEERING are inserted at the rate of 60 cents a line, 50 cents 
aline to members of A.S.M.E. Seven words to the line average. 
A box number address counts as one line. Minimum insertion 
charge, 5 line basis; maximum 20 lines. Display matter carried in 
~ e column units of multiples of one inch at the fat rate of $10 per 

per insertion. Copy must be in hand not later than the 10th of 
the month preceding date of publication. 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
29 West 39th Street, New York, N. Y. 
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ON "THE DUST HOG'S 


UNLESS you have a complete dust control 
system now operating in your plant YOU 
ARE! Make no mistake about it—this 
DUST HOG selects his gorging from large 
and small shops alike—always destroying 
—always soiling both property and prod- 
ucts. HE is the ONE OUTSTANDING 
NUISANCE that costs YOU and YOU and 
YOU hundreds of thousands of dollars 
every year. 


What a needless loss! 


But wait—there’s positive help available 
for the asking. COME TO PANGBORN! 
This is the BEST and QUICKEST way to 
find out. No obligation either. Just write 
TODAY. See how EASY it is to get O-F-F 
the DUST HOG’S Menu! 


THE WORLD'S LARGEST MANUFACTURER OF Dust 
CONTROL AND BLAST CLEANING EQUIPMENT 
PANGBORN.CORPORATION = HAGERSTOWN, MD. 


Almost every plant has one or more lifting opera- 
tions that can be done more quickly, more ac- 
curately and at Jess cost with Curtis Hydraulic 
Cylinders. It is the modern, efficient method of 
material handling that is saving work and money 
everywhere. 

The first cost of Curtis Hydraulic Cylinders 
is low. They are inexpensive to operate and 
maintenance is negligible. They soon return the 
original investment in savings, and continue to 
give dependable, low-cost service for many years. 

Contrc: in raising and lowering is simple and 
accurate—safely oil-locked at all heights. Use 
regular shop air lines (or electric oil pump). 
Capacities up to 16 tons. 

Send coupon below for free booklet suggesting 
applications in your industry. 


Air Hoists ¢ 1-Beam Cranes & Trolleys 
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Representatives—Sales Agencies 
Businesses For Sale 
Partnership—Capital 
Manufacturing Facilities 


OPPORTUNITIES 


Positions Open—Positions 
Wanted—Equipment, Material 
Patents, Books, Instruments, 

etc. Wanted and For Sale 


Classified advertisements under this heading in MECHANICAL ENGINEERING are Inserted at the rate of 60 cents a line, 


RATES 


50 cents 4 line to members of A.S.M. 
Insertion charge, 5 line basis, maximum 20 lines. 


en words to the line average. 


A box number address counts as one line. Minimum 
Display matter carried in single column units of multiples of one Inch a 
flat rate of $10. per Inch per insertion. Copy must be in hand not later than the 10th of the month preceding date of publication. 


POSITIONS OPEN 


GRADUATE ENGINEER with definite experience along the line 
of machinery testing and experimental work. In applying state 
education, experience, wage expectations and references. Address 
CA-426, care of ‘‘Mechanical Engineering.” 


YOUNG MAN experienced along METALLURGICAL LINES, 
Need not be a full-fledged metallurgist. Give full statement of 
experience, age, references, etc. Address CA-427, care of “‘Me- 
chanical Engineering.” 


W=ZLDING ENGINEER—31; Graduate mechanical engineer with 
five years varied welding and flame cutting experience. Four years 
in machine shop. Familiar with compressors, pumps, boilers and 
can lay out work and instruct new men. Now employed as Master 
Mechanic on construction project nearing completion. Desire 
place as foreman or engineer in plant ne 7 by flame 
cutting and welding, or responsible work in relate field. Salary 
$50 a week minimum. Address CA-417, care of **Mechanical 
Engineering.” 


BUSINESS OPPORTUNITIES 


DESIGNING ENGINEER with ability to work along original 
lines in designing machine tools. Give full statement of experi- 
ence, references, and other facts of interest to employer. Address 
CA-428, care of ‘*Mechanical Engineering.” 


MECHANICAL ENGINEER—Progressive manufacturer of road 
machinery and tractor equipment, middle west, requires an ex- 
perienced, technically trained engineer. Must have plenty of 
ambition, initiative, design ability. Experience ia the line pre- 
ferred. Opportunity in executive capacity for right man. Ad- 
dress CA-429, care of ‘Mechanical Engineering.” 


MECHANICAL DESIGN ENGINEER—Experienced in high- 
pressure steam power plant work, piping, structural steel, and 
— mechanical design to direct draftsmen, inspect drawings 
or correct design and clearances to insure efficiency in erection, 
Operation and maintenance. Location, midwest. State education, 
age, experience, and salary expected. Address CA-433, care 0 
**Mechanical Engineering." 


POSITIONS WANTED 


MANUFACTURING RIGHTS to a fine modern line of machine 
tools. If you have fezcilities to handle assemblies from 4 to 10 
tons, this line should interest you as it is one of the best known 
names in the machine tool world. It is available only because of 
deaths of the owners. Ray W. Summe & Co., 100 West Monroe 
St., Chicago, Ill. 


WE ARE INTERESTED IN NEW PRODUCTS 
Philadelphia Company of forty years’ standing, making pressed 
steel and machined products for industry and selling them nation- 
ally through several hundred distributors, wants to expand its 
line by adding suitable new products. Can operate on royalty 
basis or buy outright Address CA-402, care of ‘Mechanical 
Engineering.” 


AMERICAN TRAINED ENGLISHMAN (member of A.S.M.E., 
A.LE.E., LS.E., R.1., and L.A.) with excellent references and 
connections in Europe meets, advises and represents American 
geatlemen with interests in Great Britain. Write in full confi- 
dence to Frederick Stanley Giller, “‘Fairseat,"” Hextable, Kent, 
England. 


MECHANICAL ENGINEER, 26, single. Graduate, University 
of Vienna, University of Brussels. Industrial engineer in Europe 
and U. S. 3 years experience as draftsman. Now employed. 
Desires position as foreman or assistant to industrial or works 
engineer. Any location. Address CA-425, care of ‘‘Mechanical 
Enginecring.” 


ORDNANCE, PRODUCTION ENGINEER experienced in the 
manufacture of six to sixteen high explosive shells, gun-mounts 
and in the design and construction of submarine torpedoes, pre- 
cision ordnance mechanisms and associated apparatus, desires 
executive position requiring specialized knowledge of ordnance 
manufacturing. Address CA-430, care of ‘Mechanical Engi- 
neering.” 


PATENT ATTORNEY, experienced all phases patent work; 
N. Y. office, M. I. T. graduate, former Examiner; experienced 
mechanical and electrical art; expert—engines, hydraulic trans- 
missions, power plants, mechanisms; secks additional patent 
work or part-time connections. Address CA 434, care of 
“*Mechanical Engineering.” 


MECHANICAL ENGINEER—with five years experience super- 
vising mechanical equipment and production in a non-ferrous 
cold drawing wire, rod and seamless tube mill. Production 
Operations included pickling, grinding, annealing, die making and 
design, heat treating and laboratory experience. Address CA-422, 
care of “Mechanical Engineering.” 


ENGINEER, Mechanical—Electrical, Professional license. Twenty 
years experience in design, layout, checking, supervision. Special 
machinery, electrical equipment, chemical plant layout, marine 
electrical installation. Light and heavy machinery. Experi- 
ence in shop and field. Now employed. Capable taking charge 
of design, field supervision, etc. Address CA-419, care of ‘*Me- 
chanical Engineering.” 


MECHANICAL ENGINEER, BS—Purdue, age 27, married. 
Four years of extensive oil field experience, of which two years 
were in the design, testing and operation of oil field equipment. 
Now employed as production engineer. Will go anywhere. Ad- 
dress CA-418, care of ‘Mechanical Engineering.” 


EQUIPMENT FOR SALE 


REPRESENTATION WANTED 


PROMINENT MANUFACTURER of centrifugal pumps desires 
sales agents in Cleveland, Columbus, Louisville, Richmond, Se. 
Louis, Peoria, St. Paul. We are not now represented in these 
cities. Our line includes sewage and drainage pumps to 20,000 
G.P.M. Address CA-432, care of ‘‘Mechanical Engineering." 


SALES ENGINEER—to represent established manufacturer of 
Speed Reducing Transmissions and Cut Gears on a commission 
basis in the States of California, Oregon, Washington, Idaho, and 
Utah. In reply state experience, age, interested territory and lines 
now handling. Address CA-404, care of ‘*Mechanical Engineer- 
ing.” 


SALES AGENTS in various parts of the United States to represeat 
an established manufacturer of pressure regulating valves, steam 
traps, etc. Products of this manufacturer have given outstanding 
service and its regulating valves have important construction fea- 
tures that cannot fail to impress a prospective buyer. Address 
CA-406, care of **Mechanical Engineering * 


REPRESENTATIVES AVAILABLE 


ENGINEERING SALESMAN, 12 years selling manufacturers 
and further engineering background with industrial plants, 
desires to represent high-class product in New England ter- 
ritory. Address CA-435, care of ‘‘Mechanical Engineering.” 


ESTABLISHED SALES ENGINEER solicits correspondence with 
manufacturers of meritorious products to represent them in the 
New England States. Address CA-420, care of ‘‘Mechanical 
Engineering.” 


EXCEPTIONAL OFFERING OF TWO SLIGHTLY USED 2500 
KW ALLIS-CHAMBERS CONDENSING STEAM TURBO 
GENERATING UNITS in excellent condition for immediate 
delivery. Federal Engineering Co., Central Office Bldg., Daven- 
port, lowa. 


PATTERNS, J'GS and FIXTURES for a thoroughly modern line 
of machine tcols. Due to deaths of owners and manager, we 
are able to offer a line of fine tools which will give a heavy 
plant a fine additional volume. No indebtedness or plant is 
involved. Ray W. Summe & Co., 100 W. Monroe Street, 
Chicago, Illinois. 


EMPLOYMENT AGENCIES 
AND SERVICE BUREAUS 


E.G. Stroud, Member A.S.M.E., President The Cleveland 
Enginssring Agency Co., 219 Huron-Nioth Building, 
Cleveland, Ohio, has for 30 years been engaged in 
technical placement work. Employers wishing to engage 
Exscutives, Enginss:s, Designers, Draftsmen or other 
technical men are invited to use this service. Ap- 
plicants available should write for blank and list of 
opportunitiss. 


Use a 
CLASSIFIED 
ADVERTISEMENT 


for 


Quick Results 


SALARIED POSITIONS 
$2,500 to $25,000 


This thoroughly organized advertising service of 29 
years’ recognized standing and reputation, carries on 
preliminary negotiations for pos cions of the caliber indi- 
cated above, through a procedure individualized to each 
client's personal requirements. Several weeks are re- 
quired to negotiate and cach individual must finance the 
moderate cost of his own campaign. Retaining fee 
protected by refund provision as stipulated in our agree- 
ment. Identity is covered and, if employed, present 
position protected. If your salary has been $2,500 or 
more, send only name and address for details. R. W. 
Bixby Inc., 115 Delward Bldg., Buffalo, N. Y. 


It will pay you to watch the announcements on this page for an 
opportunity that you may be looking for or one that may be of | 


interest to you. 
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Your friends and neighbors 
in the telephone company 
send you best Wishes for a 
Merry Christmas, 


Through the holidays, 


as always, we'll be on hand —doing 
Our best to keep the Christmas spirit 
in telephone service, 


BELL TELEPHONE SYSTEM 


* 
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Index To Advertisers 


The asterisk (*) indicates that firm has a product catalog in the 1940 A.S.M.E. MECHANICAL CATALOG AND DIRECTORY 


PROFESSIONAL SERVICE—Page 20 


' Keep Informed—Pages 16, 18, 20, 22 


OPPORTUNITIES (classified ads)}—Page 42 


*Air Preheater Corp................ 17 sag New Departure, Division General 
A.S.M.E. Publications Advertising forms of Motors Sales Corp.............. 1 
of MecHaNICAL ENGINEERING *Norma-Hoffmann Bearings Corp... 37 
& close on the sixth of the month 
*Armstrong Machine Works........ = Space yey for advertisement to Philadelphia Gear Works.......... 40 
“Babcock & Wilcox Co......... Cover should Polarized Light & Photoelastic — 
*Bailey Meter Co.................. cuts by December 10th Post, Frederick, 35 
Bantam Bea1i ings Corp.. *Ge R Pulley C — 
18 General Radio Co................. Rhoads, J. E. & Sons. . 34 
ay Cor 37 Guardian Electric Mfg. Co......... 40 Robertson, John, Co. (Ine.).. 39 
Buffalo Forge Co...............0.. gal rp 
Calvert, Walter S 31 Hamilton Mfg. Co................ — Shakeproof Lock Washer Co........ os 
35 Heating and Ventilating Exposition, Smooth-On Mfg. Co............... 
6th International .............. 31 Spring Washer Industry........... 3 
Cli Mort bas Hunter Pressed Steel Co........... — Squires, C. E., 31 
Cor enum 26 Hyatt Bearings Division, General Staedtler, J. S. (Inc.).............. 
Motors Sales Corp.............. 46 Standard Pressed Steel Co.......... 4,32 
Jones, W. A., Fdry.& Mach. Co.... 38  *Terry Steam Turbine Co........... 33 
Dixon, Jos., Crucible Co. A et Jones & Lamson Machine Co....... 38 The Texas Co...... sees eesecsees 5 
*Downingtown Iron Works......... — Keuffel & Esser Co................ — Bearing Co..... 4th 
Drop Forging Association.......... — *Leeds & Northrup Co.............. 8 ube-Turns 
Union Carbide & Carbon Corp..... — 
Gestion Gt Co......... 28 29 Lincoln Electric Co................ U. S. Electrical Motors (Inc.)...... 
Linde Air Products Co., The....... — United States Steel Corp........... 27 
Federal-Mogul Corp............... 21 Lovejoy Flexible Coupling Co...... 39 : 
Fiske Bros. Refining Co............ 23 Lunkenheimer Co................. — 
“Garlock Packing Co............... 34 Morse Chain Co.................. 38 


This list gives the names of display advertisers in MECHANICAL ENGINEERING during 1939 including this issue. 
here page number is omitted, it shows that advertiser appeared in preceding issues. 


Advertisers in this issue handled by Agencies 


G. M. Basford Co., New York, N. Y. 
American Telephone & Telegraph Co..N. W. Ayer & Son, Philadelphia, Pa. 
Rickard & Co., New York, N. Y. 
Barnes-Gibson-Raymond.............-0000. Davis Press, Worcester, Mass. 
CTT TEE S. C. Baer Co., Cincinnati, Ohio 
Climax Molybdenum Co............0+45: Donahue & Coe, New York, N. Y. 
a Willard G. Myers, New York, N. Y. 
Curtis Pneumatic Machinery Co........... Gardner Adv. Co., Si. Louis, Mo 
ere Henry L. Rhea Adv. Agency, Long Beach, Calif 
De Laval Steam Turbine Co......... George H. Gibson Co., New York, N.Y. 
Ethyl Gasoline Corp....Batten, Barton, Durstine & Osborn, New York, N. Y. 
Fred M. Randall Co., Detroit, Mich. 
Fiske Bros. Refining Co.............Chas. Dallas Reach Co., Newark, N. J. 
Hutchins Adv. Co., Rochester, N. Y. 
Guardian Co... Kennedy & Co., Chicago, Ill. 
Heating & Ventilating Exposition...... O. S. Tyson & Co., New York, N. Y. 
Campbell-Ewald Co., New York, N. Y. 
International Nickel Co.........64.055 Marschalk & Pratt, New York, N. Y. 


J. Walter Thompson Co., New York, N. Y. 
W. A. Jones Fdry. & Mech. Co.........05. Kreicker & Meloan, Chicago, Ill. 
Lincoln Electric Co. . .Griswold-Eshleman Co., Cleveland, Ohio 
Lovejoy Flexible Coupling Cs. ferrill Symonds Adv. Service, Chicago, Ill. 
Cord. Everett L. Bowers, Buffalo, N. Y. 
Norma-Hoffmann Bearings Corp....... L. I. Wightman, New London, Conn. 
Philadelphia Gear Works............ R. E. Lovekin Corp., Philadelphia, Pa. 
R. E. Lovekin Corp., Philadelphia, Pa. 
Spring Washer Industry...................Neisser-Meyerhoff, Chicago, IU. 
Standard Pressed Steel Co...........R. E. Lovekin Corp., Philadelphia, Pa. 
Rickard & Co., New York, N. Y. 
Taylor Forge & Pipe Works............0+. Kreicker & Meloan, Chicago, Ill. 
....Buchanan & Co., New York, N. Y. 
Doe-Anderson Adv. Agency, Louisville, Ky. 
Batten, Barton, Durstine & Osborn, New York, N. 
McLain Organization, Philadelphia, Pa 


No task too tough 
for De Laval-IMO Pumps 


Whether it's pumping heavy crude oil or thin © 
lubricating oil, whether it's against high pres- 

sure or low, De Laval-IMO does it. And if it's a neatly even flow of oil that’s wanted 
— as in feeding oil burners or delicately adjusted hydraulic systems, a De Laval-IMO 
pump does the job equally well. The absence of valves and reciprocating parts 
assures this smooth, continuous action. 


Send today for Catalog I-41, showing uses for, and installations of, De Laval-IMO pumps. 


DE LAVAL STEAM TURBINE CO., TRENTON, N. J. 
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| Piping job comes 
Wang several Tew lines 
intoa funnel carryin a number of Ric 
~ that’s when you can “thank A 
a (Wel Welding and for Tube-Turns! 
are easier to insulate 
€r, require fewer hang 
of Tesults from all kinds 
Of piping, nothing can take the Place | 
Wall-thick. 
other Turn” ie Nor 
Seamless welg; trade fittings. “Te Bame for 
extra you nothing Gee under their 
talog 107, LOUISVitLE ky, | 


HYATT WOUND ROLLER TYPE and HY- 
LOAD SOLID ROLLER BEARINGS shown 
opposite. Inherent design advantages, uni- 
formity and accuracy along with their capac- 
ity for heavy loads accounts for the wide- 
spread application of these better bearings. 


Built for heavy going, Hyatt Roller Bearings ask for 
no soft jobs. And not only do Hyatts help keep equip- 
ment in perfect running order while new, but continue 
to give uninterrupted performance for life of the equip- 
ment. Therefore, in considering bearing applications, 
here’s something worth remembering for machine 
builder and user alike: to keep bearing wear and care 
out, always put Hyatts in! Hyatt Bearings Division, 
General Motors Sales Corporation, Harrison, New 
Jersey; Detroit, Chicago, Pittsburgh and San Francisco. 
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